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To speed production—use the fastest thing in fastenings. 
SPEED NUTS and speed Clips not only speed up your 
assembly, but also cut the number of parts in half, 
reduce weight and provide a DOUBLE SPRING 
TENSION LOCK TO PREVENT VIBRATION 
LOOSENING. 


Manufactured in over 700 shapes and sizes to hold 
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bolts, screws, rivets and studs. Made for metal, wood, 
ceramic or plastic applications. In hundreds of mass 
production products, the SPEED NUT has answered 
the call for a finer, faster assembly at about half the 
total net cost. 


Simply send us your assembly details and we will 
furnish samples and engineering data promptly. 
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Experience 


Waomsen CONTROL SURFACES 
—skilled light metal alloy fabricators 
assembling tail sections, built on sub- 
contract for primary manufacturer. 


RUBBER LIFE BOATS — << 
hands touches to self- 
inflating life raft carried by military 
aircraft. 


nyprauuic DISC BRAKES— 
master machinists build this precision 
equipment with all the accuracy of a 
watch, 


BULLET - PUNCTURE - SEALING 

GAS TANK—veteran rubber worker 
applying ge compound that 
— bullet leaks in airplane gas 
tank. 


FLOTATION BAGS—éeen-eyed 
inspectors giving final O. K. to these 
big bags which keep air- 
craft afloat when forced down onwater. 


airPLane TIRES — veteran tire- 
builders strip 325,000,000th 
Goodyear tire from its mold — a giant 
airplane tire for a four-motored bomber. 
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HE numerous airplane parts 

and accessories being built 
today by Goodyear and our 
subsidiary Goodyear Aircraft 
Corporation are the products 
of our thirty years’ experience 
in aeronautical engineering. 


Today in our factories skilled 
workers, under the supervision 
of men who have been closely 
associated with aviation since 
its infancy, are helping to fill 
the aircraft industry’s needs in 
rapidly accelerating volume. 


UZ 


With this veteran experience. 
Goodyear has extensive pro- 
duction facilities that make it 
the leading supplier of high- 
quality parts and accessories 
in its field. We are now serving 
aviation, just as we have long 
served the automobile and 
motor truck industries, as a 
dependable mass-producer of 
rubber and related metal es- 
sentials developed out of our 
long association with all types 
of transportation. 
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stop.. Exgland 2,200 miles away 


Time is precious when democracy is at stake. Ship- 
ment of planes is too slow, too uncertain. Dismantling 
and reassembly of planes waste time. Now, new planes 
are being ferried to England. They are ready for service 
on arrival. Later, who. knows, they may be ferried to 
South American ports, Hawaii, the Philippines, Austra- 
lia. Far different from the spectacular achievements of 
Alcock and Brown, Lindbergh, Chamberlin, Kingsford- 
Smith, and others, are these unheralded flights today. 

But aircraft engines today are better, more reliable. 
Horsepower per pound of weight has been increased by 
engine designer and parts manufacturer. Twenty years 
ago a 50-hour full-throttle block test was standard for 


Manufacturers of over 1,000 different aircraft engine and airplane parts, and of original equipment 
and replacement parts for the automotive industry. A pioneer of the sodium-cooled aircraft engine valve. 


aviation engines. Then Thompson developed silicon- 
chromium valves which boosted these full-throttle block 
tests from 50 to 300 hours. Today, Thompson sodium- 
cooled aviation valves often serve efficiently for 4,000 
hours and over, before replacement is necessary. New 
types of Thompson fuel and booster pumps are helping 
bombers and pursuit ships climb to higher altitudes. 

The ceaseless study and experiment carried on by 
American engine and plane builders, in which Thompson 
has had a chance to cooperate, today bear rich fruit in 
sustaining democracy. 


THOMPSON PRODUCTS, INC. 
Cleveland « Detroit ¢ Toledo « Los Angeles « St. Catharines, Ontario 
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Incorporation 


HEN THE PAUL KOLLSMAN LIBRARY was en- 

dowed, it was the hope of the donors that 
aeronautical books would not only be made available 
for loaning but that readers would be informed where 
to find the special information they required. 

The Aeronautical Review provided a record of cur- 
rently published aeronautical material and the Aero- 
nautical Reader’s Guide, which was published quar- 
terly, listed books under many different groupings. 
The Guide has been not only a catalogue of the books 
in The Paul Kollsman Library, but has also rendered 
an invaluable service to librarians by giving them short 
digests of the contents of recent aeronauticai publica- 
tions. 

As the need for such an extensive presentation has 
been satisfied, the Guide will hereafter be incorporated 
in the book section of the Aeronautical Review. In 
this section annotated lists of new books as well as 
other accessions will continue to appear so that the 
Aeronautical Review will render the service formerly 
provided by both publications. 


Consummate Conservation 


At a time when defense is the most prominent 
thought in the public mind, the aeronautical in- 
dustry is expected to turn the full force of its ex- 
perience, skill and resources upon the problem of pro- 
ducing air weapons with increasing speed and effi- 
ciency. The extent to which the industry has applied 
itself and is successfuly filling its rdéle in this unprece- 
dented emergency is evidenced on all sides. 

To maintain the constantly increasing demand for 
more and better airplanes to stem aggressive tides 
and fill the breach of inadequate peacetime prepara- 
tion, the aeronautical industry is called upon to find 
ever newer means for improving the quantity and 
efficiency of its output. The skill of engineers and 
craftsmen, the development and use of constantly 
improved materials, techniques and facilities are not 
by themselves enough to do this job. All the known 
principles of efficiency, and even new and untried 
ones, must be brought to bear. 


George R. Forman 
Managing Editor 
Robert R. Dexter 
Technical Editor 
Bennett H. Horchler 
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Of all known and tried principles of efficiency, there 
is none more axiomatic nor more all-inclusive than 
that of conservation—conservation of time, energy, 
resources. Every scientific publication today carries 
reports and information on conservation of energy and 
resources—the reclamation of waste energy and re- 
sources. The aeronautical press commands today 
more than ever the most thorough scrutiny and study 
by designers, engineers, production experts and crafts- 
men. 

The Aeronautical Review, in affording to the aero- 
nautical industry a synthesis of the entire industry’s 
experience, research and progress, makes possible the 
utmost conservation of the industry’s time in keeping 
abreast of ways and means for improving its job. The 
important factor is in getting this information not in 
capsule form, but rather in a form which permits 
ready and satisfactory selection of that published mat- 
ter which provides the most intensive coverage of each 
individual’s interests and requirements as a unit in 
this great defense effort. 


A Quarter of a Century 


Aviation magazine is receiving well-deserved com- 
mendation on its twenty-fifth anniversary of service 
to American aeronautics. It survived through periods 
of depression when all other earlier publications in the 
field discontinued. Now that the aeronautical industry 
is rapidly reaching a front rank position in dollar pro- 
duction volume, the natural result is a flood of books, 
magazines, pamphlets and house organs which are 
beyond the reading time capacity of any one person. 
Add to these the foreign output and the reason for the 
Aeronautical Review becomes evident. 

It is becoming increasingly apparent that such a 
service is welcomed and is becoming a valuable aid 
to those persons who wish to keep abreast of current 
thought in aeronautics, particularly in their specialized 
field. To Aviation, the o/dest American aeronautical 
publication, the Aeronautical Review, the youngest, 
extends its congratulations and best wishes for a con- 
tinuation of its successful contribution to aeronautics. 
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June 11. Representative O’Leary, 
chairman of the House Committee on 
Expenditures in Executive Depart- 
ments, announced that he would press 
for a hearing on the subject of unified 
air force for the U.S. 

June ll. The Western Union Tele- 
graph Company received authority 
from the Federal Communications 
Commission to spend $167,000 on a 
nationwide network of telegraph 
printing machines to be leased to the 
Civil Aeronautics Administration for 
weather reporting. The 187 printers 
to be provided will link 175 airports. 

June 12. Wright Aeronautical Cor- 
poration opened its new 50-acre engine 
plant at Cincinnati. 

June 13. Commander Ralph S. 
Barnaby, assistant chief engineer of the 
Naval Aircraft Factory, in testifying 
before the House Naval Affairs Com- 
mittee, stated that experimental 
gliders capable of carrying both men 
and cargo were being built by the 
Navy. 

June 13. Victor Emanuel, presi- 
dent of Aviation Corporation, testify- 
ing before the Securities and Exchange 
Commission, declared that motorized 
production lines like those recently 
installed at Vultee are capable of 
quadrupling airplane output. After 
the war, he said, these facilities could 
be used for producing low cost private 
airplanes. 

June 14. Members of Local 365 of 
the United Automobile Workers, 
C.1.0., voted to suspend 10 leaders of 
an outlaw strike recently started 
among the 8,400 workers of the Brew- 
ster Aeronautical Corporation. 

June 14. The Office of Civilian De- 
fense appointed a special committee 
consisting of Guy P. Gannett, pub- 
lisher, Captain Gill Robb Wilson, 
president of the National Aeronautic 
Association, and Thomas H. Beck, 
president of the Crowell Collier Pub- 
lishing Co., to formulate plans for 
enrolling private airplanes and pilots 
for possible emergency service. 

June 14. Under-Secretary of War 
Robert W. Patterson in a letter to 
Wm. P. Knudsen, Co-director of the 
Office of Production Management, 
asked for a reduction of up to 50 per 
cent in automobile production in order 
to release men, machines and manage- 
ment to airplane construction and 
other defense needs. 


June 14. The British Air Ministry 
announced the appointment of Air 
Chief Marshal Sir Frederick Bowhill 
to the command of a new organization 
which will deliver American-built air- 
craft to England. This group will 
accept airplanes flown to Canada by 
the recently formed U.S. Army Air 
Corps ferry group and will fly them 
across the ocean. 

June 15. Jesse H. Jones, Secretary 
of Commerce and Federal Loan Ad- 
ministrator, announced that he in- 


Lear Avia engineers remove the radio 
equipment from a Messerschmitt 109 for 
inspection and comparison with American- 


built aircraft radios. Note the method 
of installation through the side of the air- 
plane. 


tended to provide nearly $1,000,000,- 
000 for the building of plants for the 
500-bomber-a-month program. This 
action was authorized under the 
recently enacted bill expanding the 
power of the Reconstruction Finance 
Corporation. 

June 15. The War Department an- 
nounced the addition of 34 new schools 
to the Army Air Corps’ training sys- 
tem. Of these, fifteen will be civilian 
establishments and nineteen will be 
Army bases. 

June 16. The War Department re- 
vealed the creation of the U.S. Army 
Air Corps Ferry Command, designed 
to deliver airplanes from factories in 
the United States to points on the 
Atlantic Seaboard, where they can be 
shipped or flown to England. 

June 16. The Glenn L. Martin 
Company announced the production 
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of the 187 or Baltimore twin-engined 
bomber. Powered by two 1,850 hp. 
engines, it is reported to be as fast 
as the best current types of pursuit 
airplanes. 

June 16. The new $16,000,000 
Washington Airport at Gravelly Point 
opened for use. 

June 16. Senator McCarran offered 
a bill providing for an independent 
military air force under a secretary for 
military aviation. 

June 16. The Railway Express 
Agency announced a 108 per cent in- 
crease in air express for April over the 
corresponding month in 1940. 

June 17. Juan T. Trippe, president 
of the Pan American Airways System, 
delivering the 29th annual Wilbur 
Wright Memorial Lecture before the 
Royal Aeronautical Society, predicted 
that within two years, passengers 
would be flown between England and 
the United States on 12-hour 
schedules. 

June 17. All-air delivery of Ameri- 
can aircraft across the South Atlantic 
via Trinidad and Brazil to Gambia 
was revealed as a future plan of the 
newly formed Air Corps Ferry Com- 
mand, 

June 17. Consolidated Aircraft 
Corporation announced the delivery 
of $10,450,000 worth of military and 
naval aircraft during May, stated to 
be an all-time production record for 
the company. 

June 17. Henry Nicoll Wightman, 
28, three times New Jersey gliding 
champion and holder of several soar- 
ing records, died at Berwyn, Md. 

June 18. Secretary of War Stim- 
son announced a plan for wide re- 
organization of the Army Air Corps, 
giving it a status somewhat analogous 
to that held by the Marine Corps in 
the Navy. 

June 18. The Navy announced the 
inauguration of a $2,000,000 building 
expansion program at the Naval Air 
Station, Lakehurst, N. J. Two hang- 
ars for blimps and additional school 
buildings wili be added. 

June 19. New Army Air Corps 
station at Phoenix, Ariz., was named 
after Frank Luke, Jr., famous military 
pilot of the first World War. 

June 19. W. G. Golien, chief pilot 
of the Western Division of T.W.A. 


(Continued on page 37) 
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Aerodynamics 


Compressibility Effects in Aero- 
dynamics. Th. von Karman. This 
paper is a review of the present status 
of the theory of compressible fluids 
from the practical standpoint of its 
usefulness for interpretation of experi- 
mental research and guidance in de- 
sign. 

Practical engineers in the design of 
aircraft have developed much use for 
the mathematical theory of fluid mo- 
tion in aeronautical engineering. The 
various applications of the theory are 
based almost entirely on the hydrody- 
namics of incompressible perfect fluids. 
Recently, interest has been centered 
on another branch of fluid me- 
chanics—that of the mechanics of 
compressible fluids. 

To quote the writer, ‘‘the aero- 
nautical engineer is pounding hard on 
the closed door leading into the field 
of supersonic motion. He realizes 
that the price that has to be paid for 
further increase of speed becomes 
higher and higher if he nears this fron- 
tier. However, he wonders whether 
the mathematical theory could not 
be used as a guide for avoiding a pre- 
mature drop of aerodynamic effi- 
ciency.” Itis from this point of view 
that this review of the field is under- 
taken. Journal of the Aeronautical 
Sciences, July 1941, pages 337-335, 
23 illus. 

General Airfoil Theory. H. G. 
Kiissner. On the assumption of in- 
finitely small disturbances, the writer 
develops a generalized integral equa- 
tion of airfoil theory which is appli- 
cable to any motion and compressible 
fluid. Successive specializations yield 
various simpler integral equations, 
such as Possio’s, Birnbaum’s and 
Prandtl’s integral equations, as well 
as new ones for the wing of infinite 
span with periodic downwash dis- 
tribution and for the oscillating wing 
with high aspect ratio. Finally, sev- 
eral solutions and methods for solving 
these integral equations are given. 
N.A.C.A. Technical Memorandum, 
No. 979, June 1941, pages 1-28. 

El Arte del Vuelo Lento (The Art 
of Low-Speed Flying). A study of 
lift-increasing devices with special 
reference to the Fowler flap. Aero- 


nautica, June 1941, pages 28-30. 


The views and opinions 
expressed in this section 
are exclusively those of the 
writers or publications 
named. They are in no case 
to be construed as those of 
the Aeronautical Review or 
the Institute of the Aero- 
nautical Sciences. 
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Accessories 
Clean Instruments Aid Safety in 


Flying. American Airlines is speed- 
ing up instrument cleaning by the 
use of a rotary type cleaning machine 
which works somewhat on the prin- 
ciple of a washing machine. Parts are 
put into a wire basket which is lowered 
into the cleaning solution and rotated 
by a small electric motor. The proc- 
ess is repeated in several rinsing solu- 
tions and then over a drying chamber. 
Details of the method are shown. 
Aero Digest, July 1941, pages 202, 205, 
5 illus. 

Electric Power Aloft. W. H. 
Fromm. Discussion of the applica- 
tion of fractional-horsepower electric 
motors to the operation of aircraft 
accessory equipment. Aviation, July 
1941, pages 52, 150, 3 illus. 


Nuevo Dispositivo de Arranque 
(New Starting Devices). A_ brief 
description of the Breeze cartridge 
starter, its construction and operation. 
Aeronautica, June 1941, page 45, 3 
illus. 


Plywood Floats for the Piper Cub 
Training Seaplane. Details of some 
new plastic-bonded plywood floats 
for light aircraft, which have been 
granted an A.T.C. Of semi-mono- 
coque design, they are made of birch 
aircraft plywood, with ash keel and 
chine stringers. An under-carriage 
of welded steel tubing is said to permit 
a quick change from wheels to floats. 
Aero Digest, July 1941, page 155, 3 
illus. 


Air Conditioning for Transport Air- 
planes. Austin Eames Smith. Dis- 
cussion of heating and ventilating 
systems for air transports. Necessary 
air temperature, volume, and types 
of air conditioning equipment are de- 
scribed. Aero Digest, July 1941, pages 
169, 170, 173, 7 illus. 


Choice and Application of Flexible 
Shafts in Aircraft. Herbert Chase. 
Series of pictures and descriptive data 
on flexible shaft installations in cur- 
rent types of aircraft. Fuel pump 
drives, gyro instrument drives, and 
flexible shaft drives for other acces- 
sories are shown. Aero Digest, July 
1941, pages 174, 177, 178, 181, 182, 
16 illus. 
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Ju 88. A description of the Junk- 
ers Ju 88, a bomber designed in 1938 
as a transport plane. It was rede- 
signed as a dive bomber and is now 
equipped with two 1,200 hp. liquid- 
cooled Jumo 211 engines. With a 
bomb load of 1,800 kg., it carries a 
fuel supply of 1,600 liters; with a 
bomb load of 1,000 kg., the fuel sup- 
ply may be increased to 3,490 liters. 
The fuel tanks are of the fireproof 
type. 

The most interesting detail of the 
Ju 88 is said to be the arrangement for 
automatic pull out of a dive. The 
normal diving angle of the Ju 88 is 
40°. This angle is marked on the 
side windows of the pilot’s cabin by a 
red line. If this red line and the 
horizon are in the same plane, the 
craft is diving at an angle of 40°. 
There are also lines for 50°, 60° and 
70°. Some performance and specifi- 
cation figures are included in this de- 
scription. Flygtidningen, April-May 
1941, page 8, 2 illus. 

Curtiss-Wright 21-B. Description 
of the Curtiss-Wright 2i-B pursuit 
airplane. Brief data on character- 
istics and performance are included. 
Flygtidningen, April-May 1941, page 
8, 1 illus. 

Met de Interceptors de lucht in 
(With the Interceptors in the Air)! 
A comparative study of interceptor 
airplanes and pursuit airplanes and 
the work laid out for them in modern 
warfare. Vliegwereld, May 29, 1941, 
pages 270, 271, 2 illus. 
Torpedo-Aanval (Torpedo Attack)! 
Capt. J. R. Hoyt. A comprehensive 
description of the torpedo plane and 
its use in modern naval warfare. 
Vliegwereld, May 22, 1941, pages 
254, 255, 4 illus. 

El avion Fiesseler ‘‘Storch” (The 
Fiesseler ‘‘Storch” Airplane). Spe- 
cifications and detailed description 
of this airplane, which was originally 
built as a touring craft, but is now 
used extensively by the German army 
as a liaison and observation airplane. 
It is a three-place, high-wing mono- 
plane with folding wings, has a low 
speed and requires only a very short 
take-off run. Aeronautica, June 1941, 
pages 8-10, 3 illus. 

B-i9—Guardian of a Hemisphere. 
A lengthy review of some details only 
recently released regarding the physi- 
cal characteristics and accommoda- 
tions of the world’s largest bomber, 
the Douglas B-19. Data on _per- 
formance, armament and many other 
details continue to be veiled due to 
the extensive testing yet to be under- 
taken and the secrecy imposed by the 
war. 
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Airplane Descriptions 


It is now known that the airplane 
can carry a bomb load of 17 tons. 
Current proposals suggest the creation 
of bombs weighing 5,000 Ibs. and ca- 
pable of destruction over a radius of 
3,000 ft.—ten times the radius of the 
2,000-Ib. bombs, largest in common 
use at the present time. 

The cabin is sound-proofed, heated 
and has a ventilated bridge deck in 
the forward and upward section of 
the fuselage. It has a fully equipped 
galley and eight full-length berths to 
permit accommodation for full crew 
on flights of as much as three nights’ 
duration. The operating crew of 
ten includes the commander, pilot, 
co-pilot, navigator, radio operator, 
engineer, a chief mechanic and three 
reserve men. Eight men, not count- 
ing reserves, are required to man the 
battle stations. 

These and other details given re- 
flect the general effect of the unprece- 
dented dimensions of the airplane 
on the techniques developed during 
its production. Some discussion is 
given to the unique and complex 
technical problems which rose during 
the development and building of the 
bomber, the size of which considerably 
complicated both design and construc- 
tion. U.S. Air Services, July 1941, 
pages 25, 26, 38, 1 illus. 

The Douglas Digby. Dimensions, 
weights and some performance data 
are included in this brief description 
of one of the older American bombers 
now in service with the R.A.F. It is 
a military version of the Douglas 
DC-3 transport, designated Digby 
by the R.A.F. Some 250 of them 
under the official designation B-18A 
are in the service of the U.S. Army 
Air Corps. 

Useful as a troop-carrier or a recon- 
naissance bomber, the airplane can 
accommodate 17 troops, and is suit- 
able for carrying parachute troops. 


Its performance corresponds with 

that of the Whitley III. The Aero- 

plane, May 23, 1941, page 572. 
Germany’s Newest Fighter. The 


new Messerschmitt Me 109F single 
place fighter is much modified from 
the standard Me 109E and is equipped 
specially for operation at high alti- 
tude. The heavily supercharged Mer- 
cedes Benz DB. 601E motor of 1,375 
hp. provides a top speed quoted at 
380 m.p.h. at 21,000 ft. and a service 
ceiling of 38,000 ft. 

Chief outward differences between 
the Me 109F and the older version are 
in the wings and tail. The wing span 
of 35 ft. 3 in. is 3 ft. more than that of 
the Me 109E; rounded wing tips re- 
place the former square-cut tip sec- 
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tions. The tailplane is now unbraced 
and is set lower and farther forward 
on the fuselage. 

While the armor has been increased, 
now having a total thickness of 18 
mm. behind the pilot’s seat, the arma- 
ment of the Me 109F is lighter than 
formerly, which is in contrast to 
British policy in relation to new fight- 
ers. One 20-mm. cannon is mounted 
between the cylinder blocks of the in- 
verted motor and fires through the 
hollow hub of the airscrew. Two 
.303-in. machine-guns are mounted 
on the motor cowling. 

Design changes are said to indi- 
cate an insistence on performance at 
height, since the improvements per- 
mit a better rate of climb, better speed 
at height, better powers of maneuver 
and the carrying of extra weight. 
The Aeroplane, May 23, 1941, page 
566, 1 illus. 

The Grumman Martlet. Brief de- 
scription of the characteristics, di- 
mensions, weights and performance 
of the Grumman G-36A, said to be 
the fastest airplane now in service 
with the British Royal Navy. The 
Aeroplane, June 13, 1941, page 654, 
5 illus. 

Fascist Fashions. A summary of 
recent Italian announcements regard- 
ing details of a number of new air- 
planes now said to be in production 
in Italy. Of these, the only really 
new types are said to be the Breda 
75; the Fiat B.G.A. twin-engined 
bomber, a development of the BR-20; 
the Caproni Ca. 313 twin-engined 
reconnaissance bomber, a develop- 
ment of the Ca. 311; and the Piaggio 
P. 108C four-engined monoplane, used 
as a bomber and transport. 

The manufacturer, designation, 
purpose, crew accommodation, motor 
and top speed of thirteen Italian air- 
planes are listed in chart form, based 
on information from various sources. 
More extensive descriptions of some 
of the airplanes given in the table in- 
clude specifications and performance 
data. The Aeroplane, June 20, 1941, 
pages 689, 690, 5 illus. 

Messerschmitt 110 Construction. 
Further information on the Messer- 
schmitt 110 which was sent to the 
Vultee Aircraft plant in California 
for study by American aircraft ex- 
perts. The writer reports that while 
the airplane’s offensive armament 
gives it heavy striking power, its de- 
fensive armament is practically non- 
existent. From this, the writer con- 
cludes that the purpose of the Me 110 
is to strike hard and in overwhelming 
numbers in typical ‘Blitzkrieg’ man- 
ner. Included are details of airframe 
construction. Canadian Aviation, 


June 1941, pages 32, 33, 34, 42, 7 
illus. 
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The Austin Company 


Looking into the Bell Aircraft Corporation’s new assembly ‘prs at night from the concrete apron adjoining Niagara Falls Airport. The 


near-daylight illumination is produced 


Fulmar Fighter. A description of 
a British two-place fighter known as 
the ‘“‘Hurricane” of the Fleet Air Arm. 
Powered with a Rolls-Royce Merlin 
X engine of 1,145 hp., its high speed 
is probably around 300 m.p.h. The 
Fulmar is an all-metal, low-wing 
monoplane of stressed skin construc- 
tion with armament consisting of 
eight fixed machine guns, four in either 
wing. Other specifications and _ per- 


formance data are given. Aviation, 
July 1941, page 58, 3 illus. 
Twin-Engined Fighter. Details of 


an interesting Fokker design which 
closely resembles the Lockheed P-38. 
The model shown is powered by two 
880 hp. Bristol ‘‘Perseus’”’ X engines 
which give a speed far less than that 
of the P-38. It is stated that the 
Fokker G.1 is highly maneuverable, 
and cruising at 227 m.p.h. has a 
range of 1,007 miles. Armament 
consists of eight machine guns but 
can be altered to include 20 or 23 mm. 
automatic cannon. Other details of 
equipment and _ construction are 
shown. Aviation, July 1941, page 
61, 2 illus. 

Dos Parientes (Two of a Kind). 
While the Lockheed P-38 was being 
brought out in the United States, 
Germany created the Focke Wulf 
Fw 189. Both pursuit airplanes are 
compared in this article. The Fw 189 
is said to have a speed of 650 km. per 
hour as compared to the 690 km. per 
hour speed of the P-38. Both craft 
are equipped with machine guns and 
cannons according to experience gath- 
ered during the present war. Aero- 
nautica, June 1941, page 41, 2 illus. 

CallAir Model A. Specifications 
of a semi-cantilever, low-wing cabin- 
airplane for the private flyer. Pow- 
ered with a Continental 80 hp. engine, 
cruising speed is said to be 101 m.p.h. 
with a range of 500 miles. Equip- 
ment includes standard instruments, 
landing flap, parking brake, radio 
shielding and antenna. Aviation, 


July 1941, page 62, 3 illus. 

Fighter Philosophy. Lawrence D. 
Bell. The President and General 
Manager of Bell Aircraft Corp. dis- 
cusses the philosophy behind the de- 


sign of the Bell Airacobra. Going 
back to fundamentals of firepower, 
mobility and speed, he explains that 
the Airacobra was designed to cope 
with Panzer divisions and mosquito 
fleets, and to successfully attack 
large, heavily armed bombers. Im- 
proved landing characteristics and 
greater vision and ease of handling 
were believed to be greatly needed in 
military fighters and he describes how 
these qualities were built into the 
Airacobra. Resulting problems of 
aircraft and armament design are 
also discussed. Aviation, July 1941, 
pages 74, 75, 90, 98, 3 illus. 

Northrop N-3 Patrol Bomber. De- 
scription and performance data for a 
new three-place patrol bomber. The 
Northrop N-3 is a single-engine, low- 
wing, cantilever monoplane carrying 
6 machine guns and 2,000 lbs. of 
bombs or a torpedo. Powered by a 
Wright Cyclone 1,200 hp. engine, it 
has a maximum speed of 228 m.p.h. 
and a surface ceiling of 24,000 ft. 
Commercial Aviation, June 1941, pages 
48, 50, 1 illus. 

Skyfarer. Illustrated story of the 
General Aircraft Corporation’s two- 
place, two-control airplane. Designed 
by Dr. Otto C. Koppen, of the Massa- 
chusetts Institute of Technology, the 
Skyfarer is powered by a_ geared 
Lycoming 75 hp. engine, carries 20 
gallons of gas in wing tanks, and is 
equipped with a tricycle landing gear. 
Cruising speed is 90 m.p.h. The 
Sportsman Pilot, June 15, 1941, pages 
22, 23, 43, 44, 4 illus. Also Air Facts, 
July 1941, pages 14-23, 4 illus. 

Notes on the VS-300. Further 
details regarding Igor Sikorsky’s heli- 
copter. It is stated that a military 
version of this aircraft is now under 
construction at Stratford, Connecti- 
cut, for the U.S. Army Air Corps. 
The Sportsman Pilot, June 15, 1941, 
pages 10, 11, 48, 3 illus. 

Amatoren Spekulerar over det me- 
deltunga bombplanet-fjarrspanings- 
planet (Speculations of an Amateur 
on a Medium Weight Long-Distance 
Bomber). The writer compares the 
characteristics of the Dornier Do 215, 
Bristol Blenheim, Martin 167 and 


the first high bay fluorescent lighting ever attempted. 


the Ju 88. Deductions are drawn 
for the design of an ‘‘ideal airplane” 
which the writer suggests should have 
the following characteristics: Span, 
about 17 m.; length, 14 m.; wing 
area, 46.5 m.?; flying weight, about 
6,000 kg.; bomb load, 1,000 kg.; maxi- 
mum speed, 550 km. per hour; and 
cruising range about 3,000 km. Flyg- 
tidningen, March 1941, page 10, 2 
illus. 

Owlet. A description of the Owlet 
airplane of the General Aircraft Ltd., 
in England. The airplane was built 
for civil use but has been converted by 
the R.A.F. for use as a training air- 
plane. The conversion is described. 
Flygning, April 1941, page 11, 4 illus. 

Sjoflygplanet Som Privatplan (Sea- 
planes as Private Airplanes). A de- 
scription of the use of seaplanes as 
towing planes in the United States. 
Characteristics of many of the new air- 
ports which make servicing easy are 
pointed out. Flygning, April 1941, 
pages 10, 22, 2 illus. 


Air Law 


If You Were an Airline President. 
Geoffrey Gordon. Explanation of the 
legal steps preceding the establish- 
ment of a new airline route. Flying 
and Popular Aviation, July 1941, 
pages 42, 43, 92, 94, 2 illus. 

Air Photos Forbidden. George R. 
Reiss. Private flyers are cautioned 
against flying over or photographing 
military reservations, mine fields, 
naval bases, naval vessels, arsenals, 
and factories manufacturing equip- 
ment for national defense. According 
to President Roosevelt’s executive 
order of March 22, 1940, such viola- 
tions carry a fine up to $1,000, or im- 
prisonment up to one year, or both, for 
photographing and, in some cases, 
flying over such defense sectors. Fly- 
ing and Popular Aviation, July 1941, 
pages 21, 80, 81, 1 illus. 


Air Policy 
Britain Calling. Brief review of 
British war effort during the first half 
of 1941, with a discussion of lessons to 
be gained from these developments. 
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The writer recalls that 1941 was fore- 
cast as the year of setbacks and sug- 
gests a redoubled effort to make 1942 
more successful. The evacuation of 
Crete is pointed out as a triumph of 
air power. Mention is also made of 
several new fighters which are now in 
quantity production. Commercial 
Aviation, June 1941, pages 42, 44, 1 
illus. 

Aviation’s Unlimited Emergency. 
Selig Altschul. The effect of Presi- 
dent Roosevelt’s proclamation of an 
unlimited emergency upon the air- 
craft industry is discussed. The 
strike settlement at North American 
Aviation, Inc., and the Government’s 
plan for expanded production’ of 
heavy bombers are noted. Boeing 
production of heavy bombers is said 
to have been delayed by as much as 
90 days due to the late delivery of 
aluminum allotments. The writer 
believes that expansion of aircraft 
production will probably not be able 
to maintain its present rate of increase 
due to shortages of skilled labor and 
raw materials. T.W.A.’s order for 40 
of the new Lockheed 64-passenger 
transports and the possibilities of this 
new transport in commercial aviation 
are touched on briefly. Aviation, 
July 1941, pages 53, 148. 

Air Power and Sea Power, Again. 
Cy Caldwell. Discussion of the rea- 
sons why the United States should 
have a separate Air Force. The 
writer points to lessons of the present 
war and what he considers mounting 
evidence that airpower alone can be 
a decisive factor in either land or sea 
operations. He also suggests a unified 
command over the separate and equal 
forces of the Army, Navy and Air 
Force. Aero Digest, July 1941, pages 
53, 55, 241, 242, 4 illus. 

Yes—We Must  Air-Condition 
America. Robert H. Hinckley. The 
head of the C.A.A. outlines the ac- 
complishments of the Civilian Pilot 
Training Program and suggests a 
program for its continuation. It is 
stated that the C.P.T.P. is now turn- 
ing out private pilots at the rate of 
3,000 a month, while the advanced 
course is being given to the pick of the 
private pilots at the rate of 1,000 a 
month. According to the writer there 
are 945 training centers operating 
today, more than 200 of which are 
in the non-college phase of the pro- 
gram. 

It is suggested that in the future 
training might well begin in elemen- 
tary schools among the 2,000,000 
youngsters working with models. In 
high schools they would progress to 
constructing elementary gliders and 
learn to fly them. Training in power 
flight would be retained in the colleges 
and for special non-college groups. 
The writer believes that after the war 


aviation can become the new indus- 
trial frontier we have needed for the 
past decade. Possibilities in air line 
expansion, air freight, and the carry- 
ing of all first class mail by air are also 
mentioned. Liberty, June 28, 1941, 
pages 14, 15, 41, 1 illus. 


Airports 


Presidente Rivadavia Airport. P. 
B. Padilla and E. T. G. Palmer. The 
Chief Engineer of the Argentine Civil 
Aeronautics Authority and an official 
of the Compania Standard Electric 
Argentina, give details of lighting 
equipment of the Presidente Riva- 
davia Airport. It is stated that 
South America is giving serious con- 
sideration to expansion of its night 
flying facilities and equipment, es- 
pecially as its commercial airlines are 
being extended to bring modern trans- 
portation to more thinly populated 
areas. Airport beacons, field lighting 
and control equipment are described. 
Aero Digest, July 1941, pages 65, 66, 
234, 5 illus. 

Dogs and ‘‘Cats’? Help Carve Out 
Canada’s New Far-North Airfields. 
Caterpillar tractor trains are follow- 
ing trails blazed by dog teams to 
freight in heavy equipment needed for 
airport construction at Fort Nelson, 
British Columbia. It is said that 
material and heavy equipment have 
had to be freighted 300 miles from the 
rail head to build this airfield, one of a 
chain for hemisphere defense. Com- 
mercial Aviation, June 1941, page 50, 
2 illus. 

Wake en Midway (The Wake and 
Midway Islands). Eric Janssen. A 
correspondent of Vliegwereld who re- 
cently returned to Dutch East India 
from America via Pan American Air- 
ways reports -his impressions of the 
air bases on these islands. Vlieg- 
wereld, May 22, 1941, pages 256-259, 
5 illus. 

Thunderbird of Arizona. Lewin 
B. Barringer. An inspection-tour 
sketch of Thunderbird Field, twelve 
miles northwest of Phoenix, Arizona. 
It is the newest of the primary train- 
ing bases for the rapidly expanding 
Air Corps. Its buildings, facilities 
and equipment are described with 
notes on the men who developed the 
field and are now conducting its op- 
erations. U.S. Air Services, June 
1941, pages 24, 26, 1 illus. 

When Warbirds Roost. James 
Ellis. Discussion of the United 
States’ present need for military air 
bases. It is said that plans have been 
completed for a long-range $600,000,- 
000 airport program. Also mentioned 
is the fact that out of 2,655 airports, 
fields, and seaplane bases in the U.S., 
only 31 are suitable for operations in- 


volving our latest types of military 
aircraft. Considerations which gov- 
ern the choice of sites for military air 
fields are outlined together with the 
problems and approximate costs of 
construction. Flying and Popular 
Aviation, July 1941, pages 36, 37, 64, 
66, 3 illus. 

Wireless Light for Seaplane Bases. 
Michael Lorant. Description of the 
development of wireless control for 
“contact” lights mounted in a floating 
unit not hazardous to navigation. 
Wireless receivers in the mounting 
controlled by a short-wave shore sta- 
tion turn the lights on and off as 
needed for the guidance of seaplanes 
making night landings. The system 
was evolved jointly by Westinghouse 
and Firestone engineers working in 
cooperation with the C.A.A. The 
Aeroplane, May 23, 1941, page 580, 
2 illus. 


Air Power 


Ten Air Power Lessons for America. 
Alexander P. de Seversky. A sum- 
mary of the chief aviation lessons of 
the present war to date. The writer 
concludes that many of these were 
foreseen and foretold by advocates of 
Air Power, and that it has taken the 
experience of actual warfare to dem- 
onstrate them to skeptics. Stressing 
the need for a separate air force, the 
writer contends that activities of 
military aviation should be concen- 
trated into a single department and 
directed by aviation experts. Flying 
and Popular Aviation, July 1941, 
pages 14, 15, 62, 78, 79, 2 illus. 

Mighty ‘‘Winged Army” the Goal 
for America. Maj. Frank L. Nelson. 
A brief view of American facilities for 
developing a “winged army”’ in line 
with recent parachute troop activities 
in the current World War and in antici- 
pation of possible future demands on 
American military forces. 

The ideal winged army is treated as 
a group of several divisions of air- 
borne infantry carried in huge trans- 
ports and towed gliders. Each divi- 
sion would be supported by its own 
aviation units, consisting of pursuit, 
observation and bombing planes; air- 
borne artillery and tanks; and air- 
borne supply and ammunition trains. 

The elements of Germany’s suc- 
cessful parachute troop participation 
in the taking of Crete are examined. 
The actual development of winged- 
army potentialities in this country is 
found to be short of requirements. 
Recent rulings of the War Department 
made a permanent institution of the 
parachute school at Fort Benning 
and provided for the establishment 
of a parachute reserve by using selec- 
tive service trainees to comprise 20 
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per cent of the parachute troops to be 
trained. However, manufacture of 
transport aircraft is being largely 
sacrificed to the production of bomb- 
ers and fighters, and legislative moves 
toward subsidized glider schools have 
met with little success. U.S. Air 
Services, July 1941, pages 12-15, 3 
illus. 

Was uns der Luftkrieg 1939/41 
lehrt (Lessons of the Aerial War 
1939-41). Capt. Ernst Wyss. A re- 
view of the part played by air forces 
in the present war. The writer refers 
to Douhet’s modern war theory with 
which he agrees. According to this 
theory, it is useless to search history 
for precedents applicable in modern 
war. The development of the present 
war to date, he says, has fully sup- 
ported this theory. 

The “lessons” of the current war 
are pointed out. These are to be 
found in the growth of air forces from 
an auxiliary and scouting arm in 1914 
into a main part of the armies and 
navies of 1941; the ability of the air 
arm to carry on a war blow by blow; 
the elimination of fronts by air at- 
tacks at distances far behind the ac- 
tual fighting front; the strategic ad- 
vantage of an air arm as such. 

The air arm—unless it operates on 
an independent mission—is a part of 
the entire fighting forces. The air 
arm’s potentialities enhance the 


PERIODICALS 


strength of both army and navy, 
which today fight in closest coopera- 
tion with the air arm. However, 
the writer believes that the final de- 
cision will not be reached by the air 
arm; the soldier in the long run will 
win or lose the war. This truth, 
thousands of years old, will prevail 
in this war also. Schweizer Aero- 
Revue, May 1941, pages 31, 32. 

Aviacion Arma No. 1 (Aviation the 
Number 1 Arm). Notes on the effec- 
tiveness of air power in the present 
war. The attack of the R.A.F. 
against Italian men of war in the 
harbor of Tarento, its action during 
the sea battle of Cape Matapan and 
the operations of the German air 
force in the battle of Crete are ana- 
lyzed briefly as conclusive evidence of 
air power’s superiority over naval 
forces. Aeronautica, June 1941, page 
43, 1 illus. 

Kriget i Luften—III (Aerial War- 
fare—3). The third in a series of 
articles on aerial warfare and _ its 
decisive results in the present war. 
According to the writer, the German 
successes in the air are due to an inde- 
pendent air force and to the high- 
geared output of the German aero- 
nautical industry. He reviews the 
tactics of the belligerents and de- 
scribes the air attacks on both sides. 
Flygtidningen, March 1941, pages 
3, 9. 


Air Transport 


The Rise and Fall of China’s Air- 
lines. Edward Churchill. Commer- 
cial transports in China now fly differ- 
ent routes, altitudes and schedules 
each time they make a run. While 
Japanese military aircraft have not 
been able to ground commercial flying 
in China, they have forced it to fly by 
night, and by day only in instrument 
weather. The writer describes sev- 
eral experiences of E. M. Allison, 
President of the Harlow Aircraft Com- 
pany, in commercial flying during the 
war in China. Flying and Popular 
Aviation, July 1941, pages 44-46, 3 
illus. 

Reducing Stacking Delays. C. H. 
MelIntosh. The instructor in charge 
of the Chicago pilot training school of 
American Airlines outlines what is 
being done in Chicago and New York 
to lessen the time interval between 
instrument approaches of commercial 
transports. 

Under instrument conditions, trans- 
ports “stack up” at different altitudes 
awaiting their turn to make an instru- 
ment approach. Under the present 
system, such an approach takes about 
12 minutes per airplane. The condi- 


tion is further aggravated in that each 
circling transport must locate itself in 
relation to the approach beam before 
it can begin the descent. Also until 
now the range control operator has 
had to relay instructions to the traffic 
control tower for transmission to 
pilots, thereby losing time and run- 
ning risk of error in instructions. 
Methods are being developed at 
New York and Chicago for what is 
termed straight-in descent. Radio 


position markers far enough away - 


from the airport to permit a safe step- 
ping-down of altitude are being com- 
bined with direct communications be- 
tween the range control operator and 
pilots. The systems and procedure 
at New York and Chicago are de- 
scribed in detail. Aviation, July 1941, 
pages 40, 41, 156, 158, 176, 6 illus. 
Catalina Flies Ocean Without Its 
Ailerons. An account of the ferrying 
of a Consolidated patrol bomber from 
Bermuda to England, flying part of 
the way without ailerons. About 
six hours out from England, both 
ailerons were lost at an altitude of 
18,000 ft. Spinning down, the air- 
craft recovered at 400 ft. and finished 


11 


the flight minus aileron control. A 
description is given of the method of 
control worked out by the pilots for 
the remainder of the flight. Cana- 
dian Aviation, June 1941, pages 38, 
42, 2 illus. 

I Meet Baldy. A Co-Pilot. A 
realistic account of*a hazardous ex- 
perience which is said to have become 
history among the Atlantic ferry 
pilots. The trying adventure oc- 
curred when a ferry pilot was obliged 
to make an emergency return to his 
base with a dead engine. Air Trails, 
July 1941, pages 25, 53, 54, 1 illus. 

Air Express. . . and Where It’s 
Going. C. G. Peterson. Details of 
operation, costs, and volume figures 
and statistics on shipments by Air 
Express. Rates are discussed to- 
gether with reasons for fluctuations 
in air cargo traffic. Air Express com- 
modity groupings are also shown. 
Aviation, July 1941, pages 32, 33, 
152, 154, 3 illus. 

Trafikflyget Och Det Nationella 
Forsvaret (Transport Flying and Na- 
tional Defense). Excerpts repro- 
duced from an address by T. B. Wil- 
son, chairman of Transcontinental & 
Western Air, on the relationship of 
commercial air lines to the national 
defense program and the effects of 
each upon the other. Flygning, 
April 1941, pages 12, 22, 2 illus. 

Luchtvaart in de Philippignen 
(Commercial Aviation in the Philip- 
pine Islands). Up to 1939 there 
were two air lines in the Philippine 
Islands, the Philippine Aerial Taxi 
Company and the Iloilo Negros Air 
Express. The first went out of busi- 
ness leaving the latter line alone in the 
field. Recently a new line has been 
established—the Philippine Airways 
which provides good service and will 
serve a feeder line K.N.I.L.M. at 
Manila. Vliegwereld, May 29, 1941, 
page 272, 2 illus. 


Avigation 


Maps for Long-Distance Flights. 
Bradley Jones. A _ brief discussion 
of the corrections that must be made 
on various types of maps used in long- 
distance flights. Various map pro- 
jections incur distortions at different 
points with the result that a line of 
flight marked out on the map must 
take into account the variations per- 
tinent to the map used. U.S. Air 
Services, June 1941, pages 16-18, 2 
illus. 

Fly by the Stars. William W. 
Ehmer. An introduction to the study 
of celestial navigation for the private 
and commercial pilot. The writer 
believes that if war were suddenly to 
black out our radio aids to navigation, 
we would have to use a combination 
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of dead reckoning and celestial ob- 
servation, as is now done in Europe. 
The significance of the position of 
celestial bodies, the sextant sight, tim- 
ing the sight, and figuring line of 
position, are explained simply and 
briefly. Practice methods and neces- 
sary equipment are also described. 
Flying and Popular Aviation, July 
1941, pages 30-32, 4 illus. 

Air Lighthouses. William M. Stair 
and Robert L. Lewis. An account 
of the care and maintenance of air- 
way beacons, and of the caretakers 
who keep them in operation. Flying 
and Popular Aviation, July 1941, 
pages 38, 39, 40, 96, 3 illus. 

Riding the Range to New York. An 
account of procedure used in flying 
radio ranges in instrument weather 
from Toronto to New York. The 
writer, aboard a Trans-Canada Air 
Lines transport, reports radio com- 
munications and terminology used 
during the flight. Details of the 
flight plan, flight clearance at Toronto 
and at control centers enroute, as 
well as the let-down procedure at 
La Guardia, are described. Canadian 
Aviation, June 1941, pages 37, 49, 1 
illus. 

Use of Radio in Aviation. Assen 
Jordanoff. An introduction to radio 
range flying and orientation. Types 
of transmitters used are discussed to- 
gether with beam patterns, the cone 
of silence, multiple and bent beams, 
and the 90°-turn method of orienta- 
tion when approaching a range sta- 
tion. Canadian Aviation, June 1941, 
pages 39-42, 13 illus. 

Magnetic Declination. Warren C. 
Youngelaus. An explanation of mag- 
netic variation, what it is and why it 
is of vital importance to the navigator. 
An isogonic chart of the world is 
shown, and the yearly change in vari- 
ation, or magnetic declination as the 
writer terms it, is discussed. Aero 
Digest, July 1941, pages 61, 62, 4 illus. 

Astronomical Avigation. Frederick 
Harrison Tregenza. The sixth in a 
series on celestial navigation of air- 
craft. The writer describes the the- 
ory, construction, use and potential 
errors of the aircraft bubble sextant. 
Commercial Aviation, June 1941, pages 
26, 28, 54, 3 illus. 

Eenvoudige Navigatie ten dienste 
van de Sportvliegers (Simple Navi- 
gation for Sport Fliers). J. W. Ver- 
hoeven. The third of a series of arti- 
cles describing various types of com- 
passes. Luchtvaart, May 20, 1941, 
pages 196-198, 3 illus. 


Design 


Aviation Sketch Book of Design 
Detail. A series of cut-away draw- 
ings and captions showing design de- 
tails of current military, commercial 
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and private aircraft. Among these 
are the new Luscombe exhaust mani- 
fold system, engine installation of a 
Heinkel He 111 and under-fuselage 
machine gun mount of the Northrop 
N-3 Patrol Bomber; the center sec- 
tion truss and a wing panel frame 
used on the twin-engined Beechcraft. 
Also included are the engine installa- 
tion in the Rearwin Cloudster and the 
new Ryan PT-21, and the Madsen gun 
installation in the Curtiss Hawk 75 
export version. Aviation, July 1941, 
pages 64, 67, 11 illus. 

Weight Economy. John E. Ayers. 
An outline of methods of weight con- 
trol. The writer offers a check list 
of questions, such as whether alumi- 
num alloy can be substituted for steel, 
and discusses each in turn. These 
concern substitution, simplification, 
structural forms, types of fittings, ete. 
Suggestions and information about 
new methods and materials are also 
included. Aero Digest, July 1941, 
pages 138, 140, 142, 238, 241, 7 illus. 

Problems of Weight Control. L.R. 
Hackney. Discussion of the functions 
of the weight control engineer. The 
writer states that weight has been 
found to be a reliable factor in deter- 
mining costs. The cost-per-pound 
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1941 


can be estimated very closely. Prob- 
lems of designing weight out of air- 
craft are discussed, and some inter- 
esting figures given on the potential 
value-per-pound of aircraft to both 
manufacturer and air line. Aero 
Digest, July 1941, pages 134, 136, 
237. 

We Built the Giant Killer. Robert 
J. Woods. An interesting account of 
the design and production of the Bell 
Airacobra prototype. According to 
the writer, who is chief design engi- 
neer of Bell Aircraft Corp., the Aira- 
cobra was designed and built around 
an automatic, rapid-fire 37-mm. air- 
craft cannon. First designs placed 
the pilot behind the engine-cannon 
unit, but later this was changed to 
the present arrangement, although it 
meant designing a 10-ft. extension 
drive shaft. The longest extension 
drives of this type up to then were 
only 5 ft. Elimination of mechanical 
and design problems as they developed 
is described together with several of 
the many tests which had to be met 
and passed by the prototype before 
the production model could be put 
into quantity production. Air Trails, 
July 1941, pages 12, 13, 46, 48, 49, 5 
illus. 


Engines 


Design Features and Performance 
Characteristics of the Mercedes-Benz 
DB-601 A Aircraft Engine. A sum- 
mary of the first part of the S.A.E. 
aircraft engine section’s summer meet- 
ing, at which a paper on this subject 
was read by Raymond W. Young of 
Wright Aeronautical Corp. The ma- 
jor part of this paper consisted of a 
teardown inspection of the engine 


with. detailed. descriptions and com-. 


ments on the design features of major 
component parts, followed by a check 
of the magnaflux inspection method, 
analysis and comparison of materials 
and comparison on quality of finish. 

The engine dissected at the meeting 
revealed technical details of such fea- 
tures as automatic mixture control, 
solid fuel injection and fluid super- 
charger drive. The paper reviewed 
the development of the engine, quoted 
specifications and compared the physi- 
cal and performance characteristics 
of the engine with contemporary 
American, British, French and Ger- 
man power plants of the same general 
design. This report includes a sum- 
-mary of the discussion which followed 
the reading of the paper. S.A.E. 


Journal, July 1941, pages 22, 23. 
Motores Jumo 205 y 207 (The 
Junkers Jumo 205 and 207 Aircraft 


Engines). Detailed description of 
these Diesel engines includes specifi- 
cation and performance figures. Aero- 
nautica, June 1941, pages 19, 38, 1 
illus. 

Heat Transfer in Geometrically 
Similar Cylinders. P. Riekert and A. 
Held. A discussion of the power- 
stress and heat-stress conditions of 
geometrically similar engines. The 
advantages accruing from-smaller cyl- 
inder dimensions are found to be 
higher specific horsepower, lower 
weight per horsepower, lower piston 
temperature and less frontal area, 
with reduced detonation tendency. 
N.A.C.A. Technical Memorandum, 
No. 977, May 1941, pages 1-11, 2 
illus. 

Dynamic Similitude in Internal- 
Combustion Engines. O. Lutz. 
This report suggests a method for 
comparing the dynamic similitude in 
various types of internal-combustion 
engines. In general form it is on the 
basis of similarity considerations, 
which obviates the assumption of con- 
stant piston speed. It is shown that 
the piston speed or any other speed, 
such as bearing velocity, must be 
independent of the quantity dimen- 
sions and must be a representative 
quantity similar to the high speed 
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and the specific weight per horse- 
power. N.A.C.A. Technical Memo- 
randum, No. 978, May 1941, pages 
1-17, 2 illus. 

Larger Franklin Engines Devel- 
oped. Paul H. Wilkinson. Perform- 
ance details and specifications of the 
new Franklin horizontally opposed, 
air-cooled eight and twelve-cylinder 
aircraft engines. The new engines 
use the same type cylinder as is used 
in the smaller Franklin four and six- 
cylinder engines, with many parts 
interchangeable. The eight-cylinder 
engine is rated at 200 hp. at 2,600 
r.p.m.; the twelve-cylinder engine 
is rated at 300 hp. at the same r.p.m. 
Details of carburetion, lubrication 
and accessories are described together 
with points of design and construc- 
tion. Aviation, July 1941, pages 57, 
150, 2 illus. 

Engines From Line Production. A 
description of the new Lockland, Ohio, 
plant of the Wright Aeronautical 
Corporation. The new unit, which 
covers 2,120,000 square feet of floor 
space will turn out one thousand 1,700- 
hp. engines a month. Details of the 
plant layout, equipment, and assem- 
bly sequence are given. Aviation, 
July 1941, pages 54, 55, 5 illus. 

Modern Aircraft Valves. A. T. 
Colwell. Part 3 of a survey of the 
development of American and Euro- 
pean aircraft engine valves. Ni- 
trided valve stems, sodium-cooled 
valves, cleaning valve heads, and pre- 
vention of valve failure, are discussed. 
Commercial Aviation, June 1941, pages 
19-22, 54, 17 illus. 

Engines Tested Without Noise. 
Description of new test cells and 
equipment: at the Montreal Plant of 
the Wright Aeronautical Corporation. 
It is stated that much has been done 
to eliminate noise from the test cells 
by the use of sound-muffling stacks in 
addition to regular sound-proofing. 
Commercial Aviation, June 1941, page 
46, 5 illus. 

Standardization of Aircraft-Engine 
Components. Gustaf Carvelli. Stand- 
ardization of engine components 
should start in the drafting room with 
the use of a system of sample drawings 
according to this writer, who also be- 
lieves that dimensioning of parts 
should be simplified through use of a 
two-place decimal system. 

The importance of standardization 
of notes, clearances, tolerances and 
other data listed on drawings is em- 
phasized. Further, threaded parts, 
gear tooth form and many such items 
can and should be standardized, seri- 
ous consideration being given to 
adoption of the metric system. 

Since the Army-Navy (AN) Stand- 
ards were developed primarily for 
airplanes and often do not apply to 
aireraft engines, it is suggested that 
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a new set of standards must be de- 
veloped for parts used on engines 
only. S.A.E. Journal, July 1941, 
pages 294-300, 11 illus. 

Skottskador Pa Luftkylda Flyg- 
motorer (Damages Caused by Pro- 
jectiles on Air-Cooled Aircraft En- 
gines). Edvin Bjornsjo. A review 
of a report by K. Kress, published in 
Luftwissen, vol. 7, no. 12. 

Investigations on two engine types, 
the Bramo 323 and the BMW 132, 
revealed that air-cooled engines, even 
though severely damaged by bullets, 
are not put out of commission as long 
as the lubrication system remains in- 
tact. In most cases, the airplanes 
were able to return to their bases. 

This article is accompanied by 
many illustrations showing the vari- 
ous engine parts hit by projectiles. 
Flyg och Motor (Technical Supple- 


ment), Flygning, April 1941, pages 


I-III, 14 illus. 

Combustion Gas Turbine Design. 
J.T. Rettaliata. Summary of a paper 
delivered at the summer meeting of 
the S.A.E. aircraft engine section. 
Present-day gas turbine thermal effi- 
ciencies for a non-regenerative cycle 
are between 16 and 17 per cent with 
a turbine inlet temperature of 1,000°F., 
the highest operating temperature 
possible for the materials employed. 
With a regenerative cycle employing 
a heat exchanger to preheat, the com- 
pressor discharge air with the turbine 
exhaust gas, the thermal efficiency of 
a unit may be increased approximately 
50 per cent over the above figures. 

Because of the temperature limita- 
tions of the materials, real incentives 
exist for the development of materials 
capable of withstanding operation at 
higher temperatures. Laboratory 
metallurgical investigations now in 
progress indicate that continuous op- 
eration at 1,500°F. is within the 
realm of possibility. At such tem- 
peratures, the thermal efficiency of a 
regenerative gas turbine cycle ap- 
proaches the Diesel range and results 
in reduced unit cost and weight. 

The cycle of the gas turbine is said 
to be particularly attractive for in- 
stallations lacking water facilities, 
and it is toward the proper, natural 
and favorable application of the gas 
turbine that present development is 
being directed. The discussion fol- 
lowing this paper is included with 
this summary. S.A.E. Journal, July 
1941, pages 27, 28. 


Flight Testing 


Test Flying a Ball of Fire. Brian 
Sparks. The chief test pilot of Bell 
Aircraft Corp. analyzes some of the 
flight test problems which attended 
the testing of a high-speed fighter of 
radical design. He writes that in 
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testing a 400 m.p.h. airplane, an ob- 
vious source of error is the effect of 
compressibility on air speed measure- 
ments, amounting to as much as 7 per 
cent at 400 m.p.h. Details of climb 
tests, stability tests, air loads on flaps 
and landing gear, structural effects 
of compressibility, effects of center 
of gravity shifts as well as engine- 
cooling tests are described. Aviation, 
July 1941, pages 84, 85, 96, 98, 6 illus. 

First Test Flight. J. L. Rees. A 
description of the test flight of a new 
fighter, written by an R.A.F. flight 
lieutenant who was later killed in ac- 
tion. While no technical details are 
given, preparations for the flight, sev- 
eral flight maneuvers, and an un- 
successful test spin in which the pilot 
is forced to bail out are described. 
Canadian Aviation, June 1941, pages 
36, 44, 49, 1 illus. 


Fuels and Lubricants 


Wat is Octaan (What is Octane)? 
H. J. C. Pfeiffer. A study of fuels 
and their anti-knock properties. 
Compression ratio, anti-knock com- 
pounds, the determination of anti- 
knock strength and octane numbers 
are discussed. The article is one in 
regular series captioned Theory and 
Practice. Vliegwereld, May 29, 1941, 
pages 276, 277, 2 illus. 

New High-Altitude Fuel System for 
Aircraft. W. H. Curtis and R. R. 
Curtis. Opening with a review of 
the work done in the past on aircraft 
fuel systems to adopt them for high- 
altitude flight, this paper discusses the 
reasons for failures that developed, 
considers some of the physical aspects 
of aircraft fuel at high altitude and 
furnishes a brief description of the 
Thompson booster system. 

The discussion of the physical be- 
havior of aviation fuel at high altitude 
is based on observations made during 
many laboratory tests. Observed be- 
havior of fuel systems in laboratory 
altitude simulations is described. Dif- 
ferences between this and apparent 
behavior during actual flight are ex- 
plained. It is pointed out that due 
to these differences no direct correla- 
tion between laboratory simulations 
and actual flight performance can be 
made at present. Until this handi- 
cap can be overcome, prediction of 
fuel-system performances must be 
based upon comparison between simu- 
lation tests some of which are simula- 
tions of satisfactory fuel systems. 

The Thompson Booster system was 
evolved as the result of the applica- 
tion of analytical reasoning to the 
fuel systems that preceded it. The 
booster unit is a modified centrifugal 
pump, attached directly to the fuel 
tank and driven by an electric motor. 
Its function is to prevent entrance of 
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released vapor and air to the fuel line 
leading to the fuel pump on the engine. 
It also maintains sufficient pressure 
in this line to prevent additional re- 
lease of air or vapor. S.A.E. Jour- 
nal, July 1941, pages 260-265, 10 
illus. 

Light Airplane Engines and Their 
Fuel Problems. Summary of a ses- 
sion on this subject at the summer 
meeting of the S.A.E. aircraft engine 
section. A paper presented by Carl 
T. Doman, of Aircooled Motors 
Corp., pointed out that light airplane 
engine makers recently have been 
faced with the problem of the entire 
rearrangement of the fuel situation 
based on the national emergency. 
Fuels of 65, 73, 91 and 100 octane 
number will be used eventually, elimi- 
nating those of 80, 87 and 95 octane 
number. 

Due to drastic increases in the lead 
content of fuels as a result of this re- 
vision, the light airplane engine de- 
signer faces a serious problem where 
customers are demanding increased 
power at no increase in cost or weight. 
The effects of using greater propor- 
tions of lead and the attempts to alter 
the engine design to permit the use of 
higher leaded fuels without seriously 
increasing the weight or cost of the 
engines were pointed out. 

The use of dual carburetion on a 
6-cylinder opposed type of engine was 
held to be the simplest solution for the 
present. It was emphasized, how- 
ever, that the designer of the light 
airplane must better appreciate the 
necessity of improved cooling and 
pay more attention to details in 
the installation as his part in obtain- 
ing the maximum efficiency from the 
engine. 

The principal objection to the use 
of automotive fuels was said to be in 
the possibility of vapor lock and in- 
definite knock rating. At present 
there are no gasoline aircraft engines 
in this country approved for use of a 
fuel other than aviation grade. The 
discussion following this paper is in- 
cluded in this summary. S.A.E. 
Journal, July 1941, pages 23-27. 

Combustibles Sinteticos en Avia- 
cion (Synthetic Fuels in Aviation). 
An article on hydrogenization of 
cracked gasoline which produces a 
high grade anti-knock gasoline. The 
entire process is described. Aero- 
nautica, June 1941, page 31. 

Synthetic Chemicals in Fuels and 
Lubricants. W. G. Whitman. Di- 
gest of a paper presented before the 
National Industrial Chemical Con- 
ference at Chicago. This discussion 


of synthetic chemicals which are being 
reclaimed as “‘reaction products” from 
modern refining processes includes a 
description of some of the synthetic 
octanes which are being added to high- 
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octane aviation gasoline. Jndustrial 
and Engineering Chemistry, July 1941, 
pages 865-868, 2 illus. 


Gliding and Soaring 


Time in Sail. Wolfgang Lange- 
wiesche. The first of two articles on 
the writer’s experiences in gliding and 
soaring at Elmira, New York. Air 
Facts, July 1941, pages 24—44, 5 illus. 

An Introduction to Soaring. Rob- 
ert M. Stanley. Part 4 of a series 
on gliding and soaring. Included is a 
description of an altitude flight in the 
core of a thunderhead, in which rates 
of climb in excess of 4,000 feet per 
minute have been registered. It is 
stated that turbulence has imposed 
gust acceleration loads of more than 
8g on sailplanes flown by expert pilots. 
Primary training sequence, towing 
equipment, and contests are also dis- 
cussed. Soaring, March-April 1941, 
pages 8-10. 

Annual West Coast Contest. Ac- 
count of the Western Championship 
Contest held at Arvin, California. 
Outstanding flight of the meet was 
that of Henry Stiglmeir in which he 
probably shattered the American alti- 
tude record. Unfortunately the sty- 
lus went off his barograph drum at 
19,150 feet long before he had reached 
maximum altitude, and his corrected 
altitude of 16,400 feet fell short of the 
record. Other events and point win- 
ners are given. Soaring, March-April 
1941, pages 6, 7, 3 illus. 

A Worthwhile Suggestion. Robert 
Eikenberry. It is suggested that a 
program of training in gliding and 
soaring be included in the Civilian 
Pilot Training Program. The writer 
states that advantages of glider train- 
ing lie chiefly in practicability for 
training of younger boys. He _ be- 
lieves that difference in cost is not as 
great as commonly supposed, while 
many more hours of powered flight 
training can be had in a shorter space 
of time. Nevertheless, he feels that 
there is a distinct place for glider 
training in the CPTP for boys from 
15 to 18 years of age, and suggests that 
it be done through private operators, 
as CPTP does with power flight con- 
tracts. Soaring, March-April 1941, 
pages 4, 5. 

Start von Segelflugzeugen (Launch- 
ing of Gliders). R. Kassowitz. Of 
the many methods of launching a 
glider, that of airplane towing is said 
to be the most practical for level 
ground. This article effects to prove 
by mathematical demonstration that 
airplane and glider must have similar 
flight characteristics to bring about a 
successful launching. At a certain 
static pressure, it is possible to caleu- 
late the resistance of each of the two 
machines from the airplane curves, 
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and to estimate the propeller advance 
in funetion of flying speed and 
the performance as a parameter. 
Schweizer Aero-Revue, May 1941, pages 
12-14, 5 illus. 

Blind Flying in Icing Conditions. 
John Robinson. Account of a glider 
flight which won the meet trophy for 
altitude over flat country, at the 
American Open Soaring Contest held 
at Lockport, Illinois. Flying a 
Schweizer all-metal sailplane the 
writer attained 14,000 ft. soaring on 
instruments in an occluded cold front 
during severe icing conditions. After 
a flight of 2'/. hours he landed 72 
miles from Lockport. Soaring 
through hail, and the effect of two 
inches of rime ice on and under the 
leading edges of wings and tail sur- 
faces, are described. Soaring, March- 
April 1941, pages 3, 5. 

Record Flights. Alexis Dawydoff. 
Details and particulars of record 
glider flights on which attempts will 
be made at the Twelfth National 
Soaring Contest. Included are ac- 
counts of record flights for altitude, 
distance, distance and return, and 


duration. Air Trails, July 1941, 
pages 24, 51, 52, 7 illus. 
Pilots, Pilots, More Pilots. Com- 


mander E. F. McDonald, Jr. The 
case for the glider in the mass pro- 
duction of pilots is again presented. 
Advantages are.said to be not only low 
cost and greatly increased numbers of 
students, but also the excellent train- 
ing in aerodynamics, air currents, 
meteorology and flying judgment 
to be had in gliding and soaring. The 
training sequence is also outlined. 
Scientific American, July 1941, pages 
20-23, 3 illus. 


High-Altitude Flying 


The Use of Liquid Oxygen for High- 
Altitude Flying. John D. Akerman. 
Description of a method and appara- 
tus for producing gaseous oxygen for 
use in high-altitude flying, from liquid 
oxygen. The elimination of the dan- 
ger of discontinuity of oxygen boiling 
and the provision for securing the re- 
quired volume of oxygen gas are 
accomplished by keeping the liquid 
oxygen under a predetermined pres- 
sure and supplementing the normal 
evaporation by spilling a necessary 
amount of liquid oxygen in the gas 
contained. Fast evaporation takes 
place to maintain a constant supply 
of oxygen gas inside the apparatus 
which is connected with a second- 
stage reducing valve of a B-L-B 
oxygen mask as developed by the 
Mayo Foundation. 

To secure the spilling of liquid oxy- 
gen into the gas container, an absolute 
pressure valve is provided in the gas 
contained to keep a predetermined 
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pressure of gas in the liquid container. 
The liquid container does not require 
the use of a vacuum bottle. Al- 
though no attempt is made to design 
the apparatus for any specific air- 
plane, the mechanism is flexible for 
adaptation to meet any specific re- 
quirements of oxygen supply. Ap- 
paratus for handling and storing liquid 
oxygen and the possibilities of a port- 
able liquid oxygen producing plant 
are discussed. Journal of the Aero- 
nautical Sciences, July 1941, pages 
361-364, 8 illus. 

High Altitude Flying. Bruce 
Foster. A review of problems and 
developments in military and com- 
mercial high-altitude flight. The 
writer discusses physical problems, 
the effect of altitude on pilots, pilot 
and crew conditioning, as well as 
mechanical problems of supercharged 
engines and pressure cabins. Ex- 
perimental work being done in Eng- 
land and the United States is out- 
lined, and a brief chronology of alti- 
tude record for both aircraft and bal- 
loon is given. Flight, June 5, 1941, 
pages a-e, 18 illus. 

Stratosphere Conditioning. De- 
scription of the pressurized tanks and 
oxygen equipment used by the Boeing 
Aircraft Company to train and con- 
dition flight test crews for high-alti- 
tude work in Flying Fortress bombers. 
Air combat is taking place at con- 
stantly increasing altitudes, and the 
training and conditioning of crews 
for high-altitude flying is rapidly be- 
coming a problem. The effects of high 
altitude on the human organism and 
procedure for conditioning crews prior 
to such flights, are also described. 
Commercial Aviation, June 1941, pages 
32-34, 54, 6 illus. 

Waarom naar de Stratosfeer (Why 
into the Stratosphere)? O. W. P. 
Mohr. The first of a series of articles 
in which the author goes into details 
on cosmic rays. To get more data 
on these rays it is necessary to search 
the stratosphere where investigations 
are more successful than at lower 
altitudes. Therefore, stratosphere 
flights have been made and will be 
made more extensively in the future. 
A table shows altitudes attained by 
man and balloons to date. Lucht- 
vaart, May 20, 1941, pages 189, 190. 


History 


The R.A.F. 1914-1940—an His- 
torical Record. J. M. Spaight. A 
brief review of the fluctuating strength 
and activity of the Royal Air Force 
since its inception in 1918. The sharp 
dwindling of its forces immediately 
after the last World War led in 1923 
to a plan for its increase to a “‘suffi- 
cient strength adequately to protect 
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us against attack by the strongest 
airforce within striking distance of 
this country.” It is said that the 
program was still far from completion 
ten years after its adoption. 

In 1934, Germany’s withdrawal 
from the Disarmament Conference 
and her opening campaign to rearm 
led to a revision to strengthen the 
1923 R.A.F. program; the chase 
which followed in the next four years 
left Germany at the top in air power. 
However, the further measures taken 
by Britain after the war began helped 
to bridge the gap and to do so at an 
earlier date than had been expected. 
The inauguration of the shadow fac- 
tory scheme of aircraft production on 
the one hand, and on the other the for- 
mation of the Royal Air Force Volun- 
teer Reserve helped materially to 
strengthen Britain’s position. The 
article ends with a note on the su- 
periority of British pilots over those 
of Germany as demonstrated during 
the current war. Indian Aviation, 
February 1941, pages 34-36. 


Historia de la Aviacion (History of 
Aviation). Another in the series of 
articles treating of the development 
of military aeronautics during the 
World War up to April 1917. Aero- 
nautica, June 1941, pages 22, 23, 37, 1 
illus. 

The Development of All-Metal 
Aircraft. F. Beach. Two articles in 


15 


this extensive series deal with a review 
of the réle played by Vickers Arm- 
strongs, Ltd. The first carries the 
story up to the development of the 
“Wellesley” and ‘Wellington’ air- 
craft, which are of the Vickers-Wallis 
patented geodetic construction. The 
second deals with the work of pro- 
ducing these latter models. Sheet 
Metal Industries, January and March 
1941, pages 66-68, 8 illus.; pages 
372-375, 12 illus. 


The 25th Anniversary of Boeing 
Aircraft Co. An historical outline of 
one of the oldest aircraft companies 
in the United States. It is said that 
the present Boeing organization had 
its beginnings in a small hangar as a 
sportsman’s hobby, in 1916. Since 
then the Company has produced 
2,100 airplanes of 100 different types. 
Many of these are described in a 
chronology of Boeing productiop. 
Aero Digest, July 1941, pages 73, 74, 
77, 78, 35 illus. 

Boeing Celebrates 25 Years of 
Sterling Achievement. A_ highlight 
account of the events and personalities 
that have marked the development 
and expansion of the company now 
manufacturing Flying Fortresses—the 
Boeing Aircraft Company, which this 
Summer rounds out its first quarter 
century in the aviation industry. 
U.S. Air Services, July 1941, pages 
16-19, 38, 3 illus. 


Instruction 


Fighter Pilots in the Making. The 
training of fighter pilots in England 
today is a far more extensive and 
regimented business than ever before, 
according to this résumé of the current 
training system. Formerly pilots 
qualified for their ““Wings”’ at a fly- 
ing training school and went straight 
to squadrons for their operational 
training. Today, at an Initial Train- 
ing Wing, where the only airplanes 


are those whose flying days are over, 


the student learns the theory of flight, 
principles of air navigation, and the 
operation of controls, besides attend- 
ing lectures on airframes, motors, 
guns, cameras and the weather. 

From this course, pilots pass to an 
Elementary Flying Training School 
and learn to fly Miles Mazisters or de 
Havilland Tiger Moths. If they are 
chosen for training as fighter pilots 
they graduate, at another school, on 
the more advanced Miles Master or 
North American Harvard, and gain 
their wings. 

The gap between the advanced 
trainer and the Spitfire is even wider 
than that between the basic and the 


advanced trainers. Special schools, 
known as Operational Training Units, 
have been set up to help the student 
bridge this gap. As Hurricanes and 
Spitfires are single place craft, the 
student must fly alone. The special- 
ized machinery of the Operational 
Training Unit removes the more 
troublesome hazards of this final 
stage. The problems encountered iu 
this phase of pilot training, the devices 
used to simplify and expedite this 
stage and the routine of instruction are 
described. The Aeroplane, June 13, 
1941, pages 648, 649, 3 illus. 

Student Gets Job. E. N. Whit- 
tington. An executive of an aircraft 
production training school outlines 
necessary procedure in applying for 
a job in the Industry. Proof of 
citizenship, birth certificate, Social 
Security number, and other data 
which must be on hand before the job 
interview are listed together with 
suggestions for meeting important pre- 
liminary aptitude tests. Air Trails, 
July 1941, pages 18, 55, 1 illus. 

How Fast the Turn? John R. 
Hoyt. The writer shows, both by 
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mathematical calculations and also 
by the use of a home-made accelero- 
meter, that the degree of bank, not the 
speed, governs the elapsed time in a 
turn. Instructions are given for mak- 
ing a simple accelerometer from an in- 
expensive postage scale. Flying and 
Popular Aviation, July 1941, pages 
47, 72, 76, 2 illus. 


Tomorrow’s R.A.F. Stanley Allen 
Trott. Description of the British 
Air Training Corps, organized to give 
training to boys between the ages of 
16 and 18 so that they may become 
eligible forthe R.A.F. The training is 
voluntary and lasts 10 weeks. It is 
noted that in less than six weeks after 
the formation of the ATC, 100,000 
boys enlisted. Air Youth Horizons, 
June-July 1941, pages 3, 4, 1 illus. 


Acrobatics Are Easy! Daniel J 
Brimm, Jr. Part 3 of this series on 
acrobatic maneuvers includes descrip- 
tions of the half slow roll, the snap roll, 
the half snap roll or split S, half roll 
and reverse roll out, vertical reverse, 
and the Immelmann. Diagrams are 
shown for the Immelmann, vertical 
reverse, half slow roll, snap roll and 
half snap roll. Aviation, July 1941, 
pages 36, 37, 170, 172, 174, 176, 5 
illus. 


You Can Still Get It Free. Alexis 
Dawydoff. Further details of the 
Civilian Pilot Training Program, and 
suggestions for youth interested in 
free flight training. Stages of the 
flight course are described briefly, and 
the number of hours are given for 
both flight and ground courses. Air 
Trails, July 1941, pages 20, 60, 61, 2 
illus. 

Mechanics or Technicians? 
‘“‘Watchkeeper.”’ This analysis of ex- 
isting methods of training British air- 
craftsmen for the technical grades 
clarifies the distinction between a 
technician or mechanic and a techni- 
cal man. The former has to learn 
theories and therefore must be taught, 
whereas the latter has to acquire his 
skill, which comes from experience. 

However well-trained in theory the 
graduates of the Technical Training 
Schools may be, it is said, they are 
wanting in practical experience, with- 
out which they emanate from the 
schools virtually as raw as when they 
entered. It is suggested that whereas 
the course given in these schools in- 
volves about four months of technical 
training, all the theory a mechanic 
needs to know can be taught him in a 
month. He could then be posted to 
a squadron as a trainee to gain real 
experience. Such a plan would do 
away with the trades of flight riggers 
and flight mechanics, make trainees of 
all who do that class of work, graduat- 
ing them to fitters by virtue of skill 
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One of the latest types of climb cut milling equipment, a Cincinnati hydromatic 
milling machine, used for milling landing gear parts for the P-40 and Tomahawk fighters 
at the Buffalo plant of the Curtiss-Wright Corporation. 


only. The Aeroplane, May 23, 1941, 
page 571, 3 illus. 

Civil Pilots in Service Aircraft. 
The Aircraft Transport Auxiliary’s 
organization, training and operations 
are outlined in this account of the 
movement which resulted from the 
plan of a group of British sportsmen 
pilots to supply civilian pilots for 
ferrying work and release R.A.F. 
service pilots for more important 
duties in combat squadrons. Some 
ten per cent of the flying strength of 
the A.T.A. is composed of women, and 
seven different nationalities are rep- 
resented in the organization’s per- 
sonnel, whose duties are to ferry 
planes between factories, squadrons 
and repair stations all over England. 

A.T.A. uses a variety of civil per- 
sonnel: men who are unable to fly in 
the R.A.F. because of advanced years 
or some physical defect but are per- 
fectly capable of flying airplanes; 
pilots who in peacetime were unable 
or had not the opportunity to take 
their ““B’’ license; and some airline 
pilots, though an increasing number 
of these are being loaned to the At- 
lantic ferry service. 

Pilots accepted for A.T.A. service 
must have an “‘A’’ license and a mini- 
mum of 50 hours. They receive a two 
weeks refresher course, consisting of 
lectures and from six to twelve hours 
of practice flying basic trainers. The 


. student pilot then undertakes cross- 


country flights for navigation prac- 
tice, and graduates to Harvard I’s 
and battle trainers, ending this train- 
ing stage by practice with Spitfires 
and Hurricanes. In the second course, 


the pilot is taught how to handle 
twin-engined types. Some pilots are 
then posted to Class 3, which deals 
with such types as the Stirling and 
Halifax four-engined bombers. 

Some 81 different types of airplanes 
are included in the schedule of A.T.A. 
operations. The value of a pilot is 
assessed more by the number of types 
flown than the number of hours in his 
log book. The complicated schedul- 
ing system may take a pilot on a num- 
ber of different deliveries on a cir- 
cuit of various points before he re- 
turns to his base. When he leaves 
his base, he is given a loose-leaf folder 
with pertinent pointers on the particu- 
lar characteristics of the various 
airplanes he is to fly before returning 
to base. The Aeroplane, June 13, 
1941, page 650. 


Instruments 


Effect of Compass Location in Air- 
craft on Dynamic Errors. Walter 
Wrigley. An analysis of dynamic 
errors resulting from the aircraft com- 
pass being located off the center of 
gravity of the airplane. 

A compass may be located, either 
for convenience or necessity, at some 
distance from the center of gravity 
of large modern aircraft. Such a lo- 
cation may give rise to dynamic errors 
in the readings of the compass due to 
the accelerations of roll, pitch and yaw 
of the airplane about its center of 
gravity. The acceleration of yaw is 
probably the most serious factor in 
producing such dynamic errors re- 
gardless of whether the compass is 
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located in the nose, the tail or in a 
wing. 

The magnitude of the dynamic 
errors in compass readings increases 
in an approximately linear fashion as 
the distance of the compass from the 
center of gravity of the airplane is 
increased. For any particular loca- 
tion of the compass there will be a cer- 
tain heading of the airplane for which 
the compass reading will have a maxi- 
mum error. The dynamic errors 
may exist as magnitude effects of up 
to several degrees, or as phase effects 
of up to almost one hundred eighty 
degrees. Journal of the Aeronautical 
Sciences, July 1941, pages 365-367, 
4 illus. 


Materials 


On the Problem of Materials for 
Tomorrow’s Private Planes. John 
Stuart. A discussion of substitute 
materials for the light airplanes of the 
future. Wood and plastics, it is said, 
cannot be substituted for metal parts 
without extensive redesign and there 
remains much to be learned, both in 
research and in practice, before the 
general principles in the use of wood 
may be successfully applied. The 
Sportsman Pilot, June 15, 1941, pages 
12, 42, 43, 5 illus. 


Los Aceros Inoxidables (Stainless 
Steels). A study of commercial stain- 
less steels, their composition, proper- 
ties and application. Aeronautica, 
June 1941, pages 6, 7, 47, 4 illus. 


Fatigue and Damping Studies of 
Aircraft Sheet Materials. R. M. 
Brick and Arthur Phillips. A report 
of investigations on Duralumin alloy 
24ST, Alclad 24ST and several 18-8- 
type stainless steels. Specimens in 
the annealed, cold-rolled, stabilized 
and aged condition were fatigue- 
tested under constant deflection con- 
ditions. The S-N data obtained indi- 
cated the probable endurance limits, 
but were incomplete because of lack 
of time for aluminum alloys and the 
scatter of results for many of the 
stainless steels. 

The ratio of endurance limit to ten- 
sile strength of the stainless steels was 
found to be relatively constant for one 
type of surface condition, but to 
change a maximum of from 30 to 
70 per cent with different commer- 
cial finishes. Errors considered were 
mechanical or inherent in the test 
method; i7.e., increases of stress at 
constant deflection near the endur- 
ance limit accompanied by plastic 
behavior resulted from work hard- 
ening or decreases in apparent stress 
from crack formation and propaga- 
tion, particularly in Alclad. 

The effects of the two opposing 
factors, work hardening and cracking, 
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were studied by means of damping 
and mechanical hysteresis (load-bend- 
ing) tests on actual fatigue specimens 
at various intervals during stressing 
above and near the endurance limit. 
Very considerable changes took place 
in Alclad specimens, but changes in 
the stainless steels were relatively 
slight, although considerable  dif- 
ferences were found among the various 
typesstudied. Sheet Metal Industries, 
April and May 1941, pages 511-516, 8 
illus.; pages 635-638, 653, 10 illus. 


Wood Comes Back. Ward Hill. 
The geodetic, all-wood method of air 
frame construction is explained in 
detail. Briefly, it consists of gluing 
spruce strips 1/2 in. wide and '/g in. 
thick in criss-crossing spirals from one 
end of the fuselage to the other. 
Each crossing joint is carefully glued 
with resin plastic glue. 

The fuselage, which is elliptical 
or oval, contains longerons and ply- 
wood bulkhead rings at intervals. 
Wings and tail surfaces, which con- 
tain standard wood spars, are similarly 
covered with glued and cross-braced 
spruce strips. 

The only metal used is in fittings, 
rotor mount and_ undercarriage. 
Such a monocoque geodetic structure 
is said to offer both resiliency and tre- 
mendous strength, the advantages 
being low cost, ease of construction 
and repair, and ample material sup- 
ply. Flying and Popular Aviation, 
July 1941, pages 35, 84, 2 illus. 


Alternate Materials and Design. 
G. F. Titterton. Suggestions for 
substitution of materials in aircraft 
design and manufacture. These in- 
clude substitution of heat treatable 
aluminum alloys for the commoner 
alloys, substitution of gages, sizes and 
shapes, substitution of rolled stock for 
extruded stock or alteration of the 
latter to desired shape of the same 
gage stock. Also the use of steel and 
Monel for certain components. It is 
stated that work being done on com- 
plete components of plastic plywood 
may relieve the metal procurement 
problem considerably. Aero Digest; 
July 1941, pages 148, 241, 1 illus. 


Medicine 


‘‘Atmospheric Chamber” for Flight 
Examinations. Maj. V. P. Flynn 
and Lieut. S. E. Flynn. The writers 
suggest the use of negative pressure 
chambers in physical examinations 
for Army and Navy flight training. 
Physical requirements of high-alti- 
tude flight and flight maneuvers in 
which changes of altitude and pres- 
sure are extremely rapid, as in dive- 
bombing, are said to be such that 
pressure tests similar to those given 
candidates for deep sea diving in the 
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Navy might be designed for flight ex- 
aminations. 

The writers believe that such a 
chamber could be fitted with the es- 
sentials for regular flight examinations 
and possibly an apparatus similar to 
the Link Trainer to produce as nearly 
as possible all flight conditions and 
attitudes at different altitudes and 
atmospheric pressures. .Advantages 
are said to be a saving in time, money 
and equipment, as well as a broaden- 
ing of medical knowledge of the human 
organism under extreme flight condi- 
tions. The Military Surgeon, July 
1941, pages 86-88. 


Climate and Efficiency of Military 
Personnel. C. I. Singer. Discus- 
sion of the effect of climate and 
weather on military personnel, together 
with a plan for the systematic hard- 
ening and conditioning of troops to 
withstand sustained operations under 
any climatic conditions. The Bulle- 
tin of the American Meterorological 
Society, May 1941, pages 191-197, 1 
illus. 


Metallurgy 


Continuous Normalising of Strip. 
The application of the roller-hearth 
furnace for normalizing has various 
advantages over the batch-type fur- 
nace in that heating and cooling 
gradients are more uniform and can 
be more accurately controlled in fur- 
naces where the charge is kept sta- 
tionary for a long period. This type 
of furnace has been extensively used 
for the heat-treatment of non-ferrous 
strip, and its application to steel strip 
is increasing. The advantages and 
behavior of the roller-hearth furnace 
in continuous normalizing of strip 
are explained. Sheet Metal Indus- 
tries, June 1941, page 753. 


Some Notes of a Metallurgist on 
the Rolling of Magnesium. F. A. 
Fox. A brief study of the properties 
of magnesium as related to the treat- 
ment and mixtures necessary to pro- 
vide the original metal with sufficient 
ductility for rolling. Sheet Metal 
Industries, April 1941, pages 490, 
491, 2 illus. 


Meteorology 


On the Interpretation of Tempera- 
ture Measurements Made at High 
Levels. J.C. Ballard. A discussion 
of sources of error in temperature 
measurements made at high levels. 
The causes of error particularly con- 
sidered are those which, according to 
the investigator, have not yet been 
satisfactorily evaluated. They are 
stated as: (a) the effect of insolation 
if the observations are made during 
the daytime, (b) the effect of radia- 
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tion from the instruments during 
night observations, and (c) the effect 
of lag in the temperature elements. 

In this study, a report is made of at- 
tempts to evaluate the magnitude of 
these effects in the sounding balloon 
data obtained by the Weather Bureau 
during the International Month, July 
1938, at Omaha, Neb. The first 
portion of the report furnishes a gen- 
eral description of sounding balloon 
technique, and the second treats of 
more recent details regarding the bal- 
loons used and the arrangement of 
equipment. Monthly Weather Re- 
view, February 1941, pages 33-40, 
5 illus. 

Finding Ceiling Heights at Night. 
Description and working principle of 
a night ceiling projector in use at 
many Canadian airports. It con- 
sists of a searchlight and “‘alidade,” 
or angle sighting instrument, mounted 
1,000 feet from the projector. The 
alidade is sighted on the spot of light 
at the base of the overcast and its 
height is read on a calibrated index. 
Commercial Aviation, June 1941, pages 
23, 24, 3 illus. 

Frontology in the Antilles. 3S. Fro- 
low. A study of weather fronts in 
the Caribbean. In an introduction 
to this paper by R. G. Stone it is 
stated that due to the lack of synoptic 
reports, and to the fact that air mass 
behavior in the tropics differs from 
that of the temperate zones, weather 
forecasting in the Caribbean on a day- 
to-day basis has only lately been de- 
veloped. The writer, Chief of the 
Meteorological Service of Martinique, 
has contributed to this development 
by his work in isallobaric analyses 
of weather charts both in West Africa 
and Martinique. In this paper he 
discusses recent findings in the latter 
area. The Bulletin of the American 
Meteorological Society, May 1941, 
pages 198-210, 20 illus. 


Fog Study of Miami, Florida. John 
Randle DeHart. Awarded first prize 
for 1940 by the Air Transport Associ- 
ation of America “for the best re- 
search, by an airline employee, having 
practicable application to meteorology 
or dispatching,” this paper is the re- 
sult of a research program to devise a 
means for forecasting fog at Miami. 

As advection plays an important 
réle in every case of low visibility for 
this area, the geographical location 
of Miami is significant. Opening, 
therefore, with a brief examination of 
this relationship, the paper continues 
with a description of seasonal varia- 
tions in the area and discusses factors 
governing qualitative and time esti- 
mation of fogs. 

Cases of radiation-advection fog 
and post cold frontal fog are analyzed 
to show the typical sequence of events 


for these types of fog in this particular 
area, as a basis for forecasting. The 
study was made from Eastern Air 
Lines’ maps drawn and analyzed at 
six-hour intervals from 1935 to 1940. 
All frontal analyses and air mass de- 
signations are their own. Journal 
of the Aeronautical Sciences, July 1941, 
pages 357-360, 10 illus. 


A Slide Rule for Determining 
10,000-Foot Pressure. J. R. Fulks 
and R. A. Dightman. One of the 
many problems confronting meteorol- 
ogists engaged in airway forecasting 
lies in the lack, during adverse 
weather, of current wind-aloft data. It 
is during such periods that accurate 
data concerning upper-air circulation 
are most important in properly plan- 
ning instrument flights. 


REVIEW—AUGUST, 


1941 


The present article explains the 
method now employed at the Seattle 
Airport Station of the Weather Bu- 
reau in determining 10,000-ft. pressure. 
It is suggested that this method may 
be used to advantage in regions where 
there is a scarcity of reports of winds, 
and pressures aloft, and in particular, 
when there is a limited amount of 
time available for such determina- 
tions. Monthly Weather Review, 
March 1941, pages 71-73. 


The Anatomy of the Air. Eric 
Sloane. An aviation artist sketches 
a lesson in air currents for the pilot. 
Locations of updrafts, downdrafts 
and turbulence in relation to the ter- 
rain beneath are shown with short 
descriptive captions. Air Trails, 
July 1941, page 21, 1 illus. 


Military Aviation 


Flying Them Over. A tentative 
plan for flying American-built fighters 
to England via northern Quebec, 
Greenland, Iceland and the Faroe 
Islands. It is said that delivery by 
air is proving to be much safer and 
much faster than shipping by sea. 
The route under consideration is 
through northern Quebec to Fort 
Chimo, and from there to Lake Har- 
bor. Hudson Strait could be crossed 
at a point less than 100 miles wide; 
the flight from Baffin Island to Green- 
land is about 200 miles. The over- 
water flight would be 250 miles from 
Greenland to Iceland, 300 miles from 
Iceland to the Faroe Islands, and 
200 miles from there to Shetland, 
Scotland. Chief hazards would be 
landing facilities during the Summer, 
fog, and severe but local gales in 
Greenland. Engine operation and 
maintenance under conditions of ex- 
treme cold would also be a problem. 
It is stated that one advantage of fly- 
ing fighters is that pools of fighters 
could be maintained at important air 
bases in Greenland and Iceland for 
purposes of defense as well as replace- 
ment. Temporary structural changes 
in ferried fighters are also described. 
Canadian Aviation, pages 29-31, 6 illus. 


Gliders for Invasion. A descrip- 
tion of methods and equipment which 
the Germans might employ in a mass 
glider invasion of England. The 
writer, a Polish engineer and former 
production director in a glider factory, 
undertook this analysis before the use 
of gliders over Crete. His statement 
that Germany not only has studied 
methods of attack by troop-carrying 
gliders but also used them in Holland 
is supported by the German air in- 


vasion of Crete. The writer believes 
that while the standard glider for this 
purpose would have a gross weight of 
about 12,000 Ibs. gliders of 35,000 
lbs. could be towed by four-engined 
bombers. Canadian Aviation, June 
1941, pages 35, 44, 3 illus. 

For Freedom’s Skies. Jim Mar- 
shall. Popularized version of the 
problem of American airpower. The 
writer traces the rapid changes in 
American thinking and the equally 
swift increases in the aircraft procure- 
ment program. The quality of 
American aircraft and the military pilot 
training program are also discussed. 
Collier’s, July 12, 1941, pages 16-21, 
81, 82, 14 illus. 

Atlantic Deliveries. Roger Ten- 
nant. Outline of various problems 
to be met in flying American military 
aircraft to England. Ferrying bomb- 
ers to England by air has proved an 
ideal method of delivery from the 
standpoint of speed, safety, and 
numbers. As American production 
reaches its peak, all available shipping 
tonnage will be needed for tanks, 
guns, and equipment that must be 
sent by sea. Air routes across the 
Atlantic are discussed, although no 
mention is made of the proposed route 
for ferrying fighters. The problems 
of weather and fuel ranges of light 
bombers and fighters are touched on 
briefly. Flight, May 29, 1941, pages 
378-380. 

The Place of the Dive-Bomber. 
Major F. A. deV. Robertson. Out- 
line of the development of the dive- 
bomber, together with a description 
of its functions. The first airplane 


of this type on record is said to have 
been the Curtiss Helldiver, developed 
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for the U.S. Navy. The Germans 
were first to employ dive-bombers in 
large numbers against ground posi- 
tions with an effect similar to concen- 
trated artillery fire. Current types 
of British and American dive-bombers 
are described, and the probability that 
Germany will have to be beaten on 
land by coordinated tank and dive- 
bomber tactics is also discussed. 
Flight, May 29, 1941, pages a-d, 7 
illus. 

Navy Markings. William Larkins. 
An Associate of the U.S. Naval Insti- 
tute describes the appearance and 
significance of markings used on air- 
craft of the U.S. Navy. Air Trails, 
July 1941, pages 22, 23, 59, 60, 17 
illus. 


Royal Air Force Bases in Malaya. 
Description of extensive facilities for 
maintenance and repair at R.A.F. air 
bases in the Far East. Each is prac- 
tically a complete unit in itself with 
machine shops, engine and airframe 
workshops, and divisions for the re- 
pair of instruments, armament, and 
radio. Each base also has training 
facilities and equipment to provide 
manpower for the greatly expanded 
operations of the R.A.F. in the Far 
East. Flight, June 5, 1941, pages g, 
h, 6 illus. 


British Air Power, Major F. A. deV. 
Robertson. An outline of the organi- 
zation of British air power, which, ac- 
cording to the writer, ‘‘must be ca- 
pable of use in three ways: (a) as an 
independent force, (b) in support of 
the Navy, (c)in support of the Army.” 
Organization, duties, methods of op- 
eration, and types of aircraft used are 
described for the Fleet Air Arm, the 
Coastal Command, the R.A.F. Fighter 
and Bomber Commands, and Army 
Cooperation Squadrons. Aviation, 
July 1941, pages 30, 31, 168, 3 illus. 


The Air Defences of Latin America. 
Raymond Arthur Davies. A review 
of current strength of South and 
Central American Air Forces. Dur- 
ing the past year the twenty republics 
of Central and South America have 
expanded their air forces as rapidly 
and extensively as their own finances 
plus American credit and aircraft pro- 
duction would permit. Recent activi- 
ties of the principal countries are 
briefly outlined. Commercial Avia- 
tion, June 1941, pages 17, 18, 30, 9 
illus. 


Atlantic Ferry Service. A_ brief 
account of the organization of the 
service which is now making regular 
transatlantic delivery flights of Boe- 
ing B-17C, Lockheed Hudson and 
Consolidated Liberator bombers. 
“Atfero,” a civilian company formed 
by the Canadian Pacific Railway with 
headquarters at Montreal, organizes 
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the work and arrangements of the 
ferry service under the directional 
authority of the Ministry of Air- 
craft Production. 

Pilots and crews are recruited from 
British Airways and Air Transport 
Auxiliary, and many American volun- 
teer pilots have also been recruited. 
Most of the bombers have been flown 
direct to England, but the Consoli- 
dated Catalina flying-boats have flown 
via Bermuda on oceasion. As infor- 
mation on transatlantic ferry activi- 
ties is more restricted in England than 
in this country, this article includes 
extracts from recent articles on the 
subject appearing in American publi- 
cations. The Aeroplane, May 30, 
1941, pages 605-607, 5 illus. 


The Austin Company 


An open type spray booth which per- 
mits painting aircraft without taking them 
from the assembly line is one of the inno- 
vations at Bell Aircraft Corporation’s 
new Niagara Falls plant. Fumes are 
drawn down through the floor grille and 
exhausted through the roof. 


That Secret Bomb Sight. John R. 
Hoyt. General description of the 
use of a bomb sight and some of the 
reasons why America’s bomb sight is 
such a closely guarded secret. It is 
stated that while many officers, stu- 
dents and instructors in the U.S: 
Services know how to work the sight 
and have had months of practice in 
its use, even the manufacturers do not 
know how it works. Only a few per- 
sons in the entire country know or 
understand its principle of operation 
and mechanism. Its value lies in 
great accuracy at extreme altitudes, 
and one of the problems for which it 
must compensate is the several 
changes of wind direction and velocity 
encountered by bombs dropped from 
great heights. An interesting train- 
ing apparatus used for ground prac- 
tice with the sight is also described. 
Air Trails, July 1941, pages 16, 17, 
62, 5 illus. 
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Flivver Patrol. William Strohmier. 
Light airplanes are patrolling the 
coasts of England and Scotland, ac- 
cording to the writer. Small private 
airplanes are being flown by pilots in- 
eligible for military service as an aid 
to the Coastal Command in patrol 
work. More than 200 persons trying 
to smuggle into England have been 
caught with the help of: these light- 
plane observers. It is suggested that 
a similar plan be considered for the 
coastal areas of the United States, 
also that light aircraft be flown off 
merchant ships equipped with flight 
decks, and be used for aerial observa- 
tion work with convoy patrols. Pos- 
sibilities of light airplanes for obser- 
vation and liaison work with the Army 
are also described. Air Trails, July 
1941, pages 14, 49, 50, 2 illus. 


The Air Corps Ferry Command 
Under Colonel Olds. Outlining this 
program recently set up under Col. 
Robert E. Olds, U.S. Army Air Corps, 
it is pointed out that besides speeding 
bomber delivery to Britain and re- 
leasing for active service additional 
skilled British pilots who have been 
engaged in this work, the Air Corps 
Ferry Command will broaden the 
facilities for training American pilots 
in the handling of large long-range 
bombers. 

The Air Corps is to maintain its 
own inspectors at assembly points 
and is to utilize Air Corps facilities 
in some particulars for speeding final 
assembly, such as equipping and arm- 
ing, making final installations of vari- 
ous kinds, ete. The Ferry Command 
is to have’ inspectors at every plant 
making either aircraft or essential 
components of planes. The unit is 
to chart production, maintain progress 
reports on every item and coordinate 
output. 

The organization is’ to determine 
when a plane is ready to leave the as- 
sembly plant, after which it may be 
flown to an intermediate station, or 
may be put in final order at some Air 
Corps station. This alternative will 
be utilized wherever necessary to re- 
lieve a private plant of this detail in 
order to concentrate on production. 
It appears that the British Air Min- 
istry has established a similar unit by 
shifting control of its present ferry 
service to accelerate production, 
though the British unit is not of a 
military character. U.S. Air Serv- 
ices, July 1941, pages 9, 10. 


Defenders of the Night Sky. A 
brief account of the facilities and or- 
ganization of the night fighter force 
operating in defense of Britain. 
Among the new types now in this 
service are the Bristol Beaufighter, 
a twin-engined airplane just recently, 
released, and the Douglas Havoc, a 
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variation of the Boston bomber (DB- 
7B) having tricycle landing gear. 

The description of the ground or- 
ganization for night fighters indicates 
a ground control that is constantly 
being improved. It operates much 
in the manner of ground station con- 
trol systems for airlines, pilots being 
kept constantly in touch with the 
station. Greatest handicap to night 
fighter pilots would seem to be the 
visual problem of identifying other 
aircraft, since the pilot is expected to 
be positive of identification before 
making an attack. 

Because of the great strain attached 
to the night fighter pilot’s work and 
the attendant hazards, he receives 
many concessions and privileges in 
certain respects uncommon to other 
service branches. The resultant es- 
prit de corps, the growing aids being 
developed for fighter control and op- 
eration, and the acquisition of growing 
numbers of improved types of night 
fighter airplanes are said to be largely 
accountable for the increasing success 
of this branch of air service. The 
Aeroplane, June 6, 1941, pages 623, 
624, 4 illus. 


Model Airplanes 


Checking Your Gas Engine. Ar- 
thur Vhay. Description of the op- 
eration of a gasoline engine for model 
airplanes. A list of common causes 
of engine failure is included. Avr 


Youth Horizons, June-July 1941, 
pages 7, 8, 3 illus. 
The Apache. Part Two. Henry 


Struck. Continuation of an article 
on the construction of a high-perform- 
ance power model with slotted wings 
and spoilers. This portion contains 
drawings and details of wing and tail 
construction and furnishes instruc- 
tions for adjustment and flying. Air 
Trails, July 1941, pages 30-33, 6 
illus. 

Radio Control Gadgets. Thracy 
Petrides. Descriptions and drawings 
of radio control mechanisms for con- 
trolling the flight of model airplanes. 
Included are the conventional type of 
90° intermittent escapement, the 
Geneva stop, a gear and cam device, a 
motor-driven gear and cam arrange- 
ment, a motor control, and the rudder 
control on a commercial model. Air 
Trails, July 1941, pages 28, 29, 63, 9 
illus. 

Sechszylinder-Sternmotore fur 
Flugmodelle. (Six-Cylinder Radial 
Engines for Flying Models.) A de- 
cription of the Pininasch P.13 1939 
six-cylinder two-cycle rotary engine 
for model airplanes. Specifications 
are given. The hub of a three-blade, 
adjustable pitch, metal propeller is 
attached to the cover of the engine 
housing. The ignition timer is built 
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into the propeller hub. The testing 
equipment for this engine had to be 
especially developed. Schweizer Aero- 
Revue, May 1941, pages 17, 18, 9 illus. 

Models in the Air Corps. Douglas 
J. Ingells. A description of the minia- 
ture test models built for each air- 
plane tested by the U.S. Army Air 
Corps at Wright Field. Included 
in the account are the individual wind- 
tunnel models used for testing the 
performance, stability, pressure dis- 
tribution, drag, spinning, flutter and 
free flight of airplanes. From wind- 
tunnel tests of these models come 
valuable data on speed and perform- 
ance. Methods used to support mod- 
els in the wind tunnel are also de- 
scribed. Flying and Popular Avia- 
tion, July 1941, pages 24-26, 4 illus. 


Naval Aviation 


Aerial Vanguards of the Pacific. 
James Bassett, Jr. Description of 
Canton Island, one of the small Pacific 
islands in a 10,000-mile chain which 
could be used as defensive air bases. 
Naval experts are credited with say- 
ing that fortification of this 30 X 8- 
mile plot would give us a new strong- 
hold directly across Japan’s communi- 
cation line from her home fleet ports. 
The Navy is said to be withholding 
further information about the develop- 
ment of these potential bases for mili- 
tary reasons. Flying and Popular 
Aviation, July 1941, pages 16, 17, 18, 
102, 4 illus. 


Parachutes 


Op Zijpaden der Aviatiek—Het 
valscherm van vroeger—II (On the 
By-Ways of Aviation—Parachutes of 
Former Times—2). The second of a 
series of articles describing the devel- 
opment of the parachute chronologi- 
cally. Luchtvaart, May 20, 1941, pages 
199, 200, 1 illus. 

Chute Control. Series of pictures 
and captions showing methods of 
parachute control. Included are right 
turns, left turns, right drift, left drift, 
land and water landing, and how to 
collapse the parachute upon landing. 
Air Trails, July 1941, page 19, 12 
illus. 

Op Zijpaden der Aviatiek—Het 
valscherm van vroeger—I (On the 
By-Ways of Aviation—the Parachute 
in Times Past—1). The first of a 
series of articles on the history of the 
parachute. The development of para- 
chutes is chronologically described in 
this article, beginning with the rough 
sketches of Leonardo da Vinci and 
continuing with the work of Drouet, 
Garnerin, Henin, Robertson, Cocking 
and Green. Luchtvaart, May 6, 1941, 


pages 165, 166, 3 illus. 
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Personalities 


Veteran of the Ocean Airways Now 
Training Air Corps Cadets. Maj. 
Frank L. Nelson. Short biographical 
sketch of Captain Carl M. Dewey, 
for seven years senior pilot of Pan 
American Airways. His recent ap- 
pointment as technical head of Pan 
American’s Navigation Section for the 
training of Army Air Corps naviga- 
tors will bring under his instruction 
some 2,000 American boys and a num- 
ber of Canadian and British students. 
U.S. Air Services, June 1941, pages 
22, 38, 1 illus. 


How High Is Up? Michael Amrine. 
Outline of the career of D. W. 
(Tommy) Tomlinson, vice-president 
in charge of engineering for TWA. 
Included is an account of Tomlinson’s 
work in high altitude flying. Flying 
and Popular Aviation, July 1941, 
pages 22, 23, 100, 3 illus. 


“Lucky” Wiggins. Dean Jennings. 
The story of the career of Mary Wig- 
gins, one of the country’s few feminine 
stunt flyers. Included in the account 
are some of her experiences as a movie 
double and parachute jumper. Fly- 
ing and Popular Aviation, July 1941, 
pages 53, 54, 90, 2 illus. 


Backwoods Ace. Leverett G. Rich- 
ards. Career story of Vern Book- 
walter who, during more than 20 years 
of frontier flying, has never injured a 
passenger. His flying career is de- 
scribed from its beginning, shortly 
after the World War, to barnstorming 
days and frontier airline flying in the 
Pacific Northwest and Canada. Over 
one of the routes which he flew for six 
years without loss of plane or cargo, 
now operate’ scheduled _ airlines, 
equipped with emergency landing 
fields, beacons and the finest radio 
equipment. Flying and Popular Avia- 
tion, July 1941, pages 55, 56, 102, 4 
illus. 


Personairlities. Cy Caldwell. A 
brief account of the career of John 
Gilbert Rankin, better known to 
aviation as ‘‘Tex”’ Rankin. He trans- 
ferred from the Army to the Air 
Corps during the first World War, and 
after three months at a French air 
school was sent to Romorantin where 
he had charge of assembling Ameri- 
can-made airplanes. 

Later, he went to work in an air 
school at Spokane, bought himself an 
airplane and started his own school. 
Since then more than 3,000 pilots 
have been graduated by the school 
without a serious accident or fatality. 
Some of ‘‘Tex’? Rankin’s accomplish- 
ments as a stunt pilot are also de- 
scribed. Aero Digest, July 1941, 
pages 81, 82, 1 illus. 
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Plant Equipment 


Onsrud Spar Miller. Description 
of construction of an American spar 
milling machine. Operating on a 
30 ft. bed made up of two 15 ft. sec- 
tions, the horizontal cutting head is 
6 in. in diameter, turning 5,400 
r.p.m. with a 20 hp. drive, electrical 
transmission from a trolley duct 
overhead. Horizontal and _ vertical 
pattern guide bars control the work 
surface. Other details of operation 
are given. Aero Digest, July 1941, 
pages 201, 205, 3 illus. 


New Spotwelder Introduced. De- 
tails and specifications of a new 
aluminum alloy spotwelder which, by 
converting 3-phase alternating cur- 
rent into a secondary welding current 
of ideal wave form, dispenses with 
energy accumulators. The new 
method is said to achieve improved 
positive control of ‘‘output” or weld- 
ing current, resulting in greater uni- 
formity and weld strength. The lat- 
ter is said to be 100 per cent above 
government requirements, with vari- 
ations in weld strength of not more 
than 5 per cent. 

It is said that improved current 
and time control permit welding of 
sections totaling 1/, in., down to the 
thinnest weldable sheet, on the same 
machine. Also that no special skill 
on the part of the operator is required. 
Diagrams illustrating current con- 
version and several specimen welds 
are shown. Of special interest is a 
specimen weld of 7 sheets of 0.032-in. 
section 24 ST aluminum sheet. Cana- 
dian Aviation, June 1941, pages 50, 51, 
4 illus. 


Guarding Production Against Fire. 
George R. Jaqua. Description of the 
high-pressure carbon dioxide built-in 
fire prevention systems at the Wright 
Aeronautical Corporation’s Paterson 
plant. Cylinders of liquefied carbon 
dioxide supply pipe lines to points of 
greatest hazard in the built-in sys- 
tem, while small portable units are 
available for areas not covered by the 
built-in system. Carbon dioxide in 
the cylinders is a liquid under 850 lbs. 
pressure. When released through 
pipes and special nozzles it immedi- 
ately expands into its gaseous form. 
The combination of pressure and ex- 
pansion drives the gas into all parts 
of the hazard area through even the 
smallest crevices. Arrangements of 
the equipment for different types of 
hazard area are described. Aero 
Digest, July 1941, pages 56, 58, 234, 
7 illus. 


Private Flying 


Private Warplanes. Allan Green- 
wood. It is suggested that the 17,000 
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private airplanes, manned by 40,000 
pilots, in this country be utilized for 
home defense. The cost of equipping 
a lightplane for bombing would be 
small, and a 5-lb. bomb rack could 
carry 100 lbs., the writer states. Pro- 
tected by pursuit planes, this pro- 
posed air militia could be used as a 
defensive weapon in case of emer- 
gency. Flying and Popular Abvia- 
tion, July 1941, pages 19, 20, 96, 2 
illus. 

Is Your Flying Safe? James L. H. 
Peck. An analysis of the basic causes 
of airplane crashes. Most accidents 
are said to be due to aerodynamic 
rather than psychological factors. 
Flying and Popular Aviation, July 
1941, pages 27, 28, 96, 2 illus. 

Sonora Argosy. Dudley B. Gold 
and Richard 8. Dixon. Account of 
the flying activities of two Americans 
who work for a copper mining com- 
pany in the mountain region of Son- 
ora, Mexico. Lack of roads and the 
rough terrain make flying the most 
practical and inexpensive means of 
travel for pleasure. Their home field 
is 5,300 feet above sea level, and most 
of their flying is done at approximately 
7,000 feet. A flight to the west coast 
of Mexico and return is described. 
Flying and Popular Aviation, July 
1941, pages 33, 34, 98, 100, 3 illus. 


Sky-Touring in Canada. James 
Montagnes. Suggestions for the 
American private flyer who plans a va- 
cation trip to Canada. According to 
the writer, more and more private 
flyers are vacationing in Canada de- 
spite the war. Instructions are given 
for obtaining permission, filing of 
flight plans, and information on pre- 
cautionary measures against flying 
over restricted areas. Flying and 
Popular Aviation, July 1941, pages 
48, 92, 1 illus. 


Flight Club. Robert de Roos. An 
account of the activities of The 
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San Francisco-Oakland Flight Club. 
Formed in 1938, the organization be- 
gan with group charter flights in large 
airplanes for week-end outings. This 
flight club is not a student flying 
group. Its main activity is low-cost, 
group charter flights over week-ends 
and on vacations. 

This year, a trip has been booked to 
Chicago and among 22 other flights 
listed are three week-end ranch flights, 
an overnight camping trip, and other 
flights to interesting points in Cali- 
fornia. The club has 170 members. 
Membership is based on low monthly 
dues and special rates on all trips. 
Flying and Popular Aviation, pages 
50-52, 4 illus. 

Treat Them Gently. William D. 
Strohmeier. Suggestions to private 
pilots for giving the average person 
his or her first ride in an airplane. 
The writer, an active pilot, who has 
demonstrated light airplanes for years 
says that passengers on their first 
flight are inclined to be neryous and 
should be given a smooth flight so as 
not to leave them with a distaste for 
flying. Air Facts, July 1941, pages 
10-13. 

Planning the Future of Civil Flying. 
M. de Bunsen. The writer examines 
the possibilities for private flying 
after the current war is ended and 
points to some of the respects in which 
the war can be made a boon to peace- 
time aviation, but cautions that plan- 
ning cannot be delayed until peace 
comes. The point of view taken 
particularly concerns flying clubs. 
Indian Aviation, April 1941, pages 
91-94. 

Private Aviation Again Defines Its 
Role in National Defense. An ac- 
count of the talk given by Roger 
Wolfe Kahn at the annual N.A.A. 
convention and National Aviation 
Forum held at Louisville, Kentucky, 
June 1-5, 1941. The Sportsman Pilot, 
June 15, 1941, pages 16, 17, 44, 45. 


Production 


Engineering the Airacobra. Har-«~ Incorporated, Bristol, Pennsylvania. 


land M. Poyer. Further engineering 
and construction details of the Bell 
Airacobra as described by the com- 
pany’s Chief Engineer. Particular 
attention is given to problems attend- 
ing the design and engineering of the 
Airacobra’s extended drive shaft. The 
airplane’s tricycle landing gear and 
the engineering of the fuselage to 
withstand the recoil of its 37 mm. 
cannon are also discussed. Aviation, 
July 1941, pages 78, 79, 92, 6 illus. 
Stainless Steel Fabrication. Air- 
craft fabrication of stainless steel as 
carried on at the plant of Fleetwings 


Two pages of pictures and captions 
show steps of cutting, forming, weld- 
ing, sub-assembly, and inspection of 
the finished assembly. Aviation, July 
1941, pages 48, 49, 9 illus. 
Perspective Drawings Simplify and 
Speed Production Procedure. The 
use of three-dimensional cut-away 
drawings which can be understood at 
a glance even by the untrained em- 
ployee is outlined. Drawings which 
show assembly sequence and exactly 
where each part and sub-assembly fits 
in the completed airplane are helping 
to speed production at the Douglas 
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Aircraft Company. It is stated that 
five hundred such drawings are made 
for each type of military airplane. 
Aero Digest, July 1941, pages 151, 152, 
160, 8 illus. 

Practical Arc Welding. Francis H. 
Stevenson. Digest of a paper pre- 
sented before the Western Metals 
Congress’ meeting in conjunction with 
the American Welding Society. The 
writer describes step by step the weld- 
ing of an engine mount. Sequence of 
assembly, jigs used, and procedure on 
each weld are outlined. Aero Di- 
gest, July 1941, pages 128, 130, 133, 
234, 237, 12 illus. 

Soft Metal Tools for Pressing 
Short-Run Panels. A review of tech- 
nical advances and most recent meth- 
ods used in the forming of airplane 
sheet metal parts. The purpose of 
improved methods is to improve the 
speed of production of such assemblies 
and still retain in them the optimum 
physical strength obtainable from the 
metal in use. Such properties can be 
destroyed by faulty forming practice. 

Although it is usually emphasized 
that the use of soft metal and rubber 
tools is desirable for short runs for 
reasons of economy, other technical 
considerations suggest their strong 
advantage. These are enumerated: 
quite severe draws can be made by 
comparatively easy stages, avoiding 
the necessity for inter-stage annealing, 
and conserving the physical proper- 
ties of the pressed metal; finishing of 
the die materials is quickly and 
cheaply performed; repair of cracked 
or chipped tools is a simple matter; 
new tool designs may be readily pro- 
duced, even from remelted metal, 
with no lengthy casting and ma- 
chining necessary. 

The design, applications and use of 
a number of such soft metal tools are 
described. Forming machines, the 
simple drop hammer, the hydraulic 
press, punch and die materials, tool 
finishing and maintenance are dis- 
cussed together with tool construction 
methods. Sheet Metal Industries, 
June 1941, pages 774-778, 783-785, 
26 illus. 

The Industry’s Largest Engine Fac- 
tory. More details and descriptive 
data on the new Wright Aeronautical 
Corporation plant at Cincinnati. 
Aero Digest, July 1941, pages 156, 
159, 160, 205, 9 illus. 


Powered Assembly Line Increases 
Vultee’s Production. C. W. Perelle. 
Vultee Aircraft, Inc., has installed a 
powered, mechanized final assembly 
line, said to be the first of its kind in 
the Industry. It is a special over- 
head-conveyor system and the writer 
states that it has quadrupled output. 
Using a total of 6,280 ft. of overhead 
rail, the assembly system assures 
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complete access to the aircraft at all 
times. Fifty per cent reduction in 
assembly time and 30 per cent re- 
duction in necessary floor space have 
also resulted from its use. Aero 
Digest, July 1941, pages 162, 165, 166, 
242, 9 illus. 

First Blackout Plant for Manufac- 
turing American Aircraft. J. G. Turn- 
bull. Details of the new Dallas plant 
of North American Aviation, Inc. 
Dimensions are given and its con- 
struction and equipment are de- 
scribed. Aero Digest, July 1941, 
pages 185, 186, 189, 9 illus. 


Getting ’Em Into the Blue. An ac- 
count of the rapid expansion and in- 
creased production of Vultee Air- 
craft, Inc. Vultee’s personnel soon 
will have increased from 950 to 17,000 
employees in a little over eighteen 
months. The sequence of develop- 
ments since the President’s call for 
expanded aircraft production is dis- 
cussed together with the elimination 
of 17 months from the time between 
preliminary design and final accept- 
ance of new military types. The 
problem of training the new employee 
is also described. Commercial Avia- 
tion, June 1941, pages 39, 40, 52, 54, 6 
illus. : 

Aircraft Tooling. Phil Koenig. 
The tool supervisor of Consolidated 
Aircraft Corporation outlines the tool- 
ing procedure and production of new 
models. General types of aircraft 
tools are described together with their 
use and purpose. The use of scrap 
aluminum in the making of tools and 
fixtures is explained as being due to 
its expansion and contraction in the 
same ratio as the component. Co- 
operation between the tool depart- 
ment and engineering department 
is said to be the first essential in the 
solution of any design problem. Com- 
mercial Aviation, June 1941, pages 
57, 58, 7 illus. / 

Sperry—A Lesson in Industrial 
Planning. Carl Norcross. An outline 
of the inter-company organization 
of the Sperry Corporation together 
with a description of a few of the 
company’s policies which have con- 
tributed to its success. The most im- 
portant single factor in Sperry’s man- 
agement policy, according to ‘‘Tom”’ 
Morgan, president of the company, 
is its conception of the employee. 
The man on the job is the company. 

The realization that Sperry’s 
strength lies in its manpower, is said 
to be the keystone of the company’s 
long-range attitude toward industrial 
planning. Every effort is made to 


“keep its employees happy and satis- 


fied. The incentive includes a peri- 
odie rate review for merit and per- 
formance; group life insurance; sick- 
ness, accident, and surgery benefits; 
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and an employee suggestion system. 
Group effort is largely self-governed 
and freedom of mind and action 
backed by engineering talent has been 
responsible for the development of 
Sperry’s many and varied types of 
products. Aviation, July 1941, pages 
38, 39, 166, 168, 17 illus. 


Putting the Small Plant to Work. 
Harvey L. Williams. The writer of 
this article undertakes to show how 
a maximum of the country’s produc- 
tion capacity can be coordinated with 
the requirements of the defense pro- 
gram and placed in production on de- 
fense products. A specialist on “‘farm- 
ing out” and sub-contracting, he out- 
lines a standardized plan of proce- 
dure. It entails a careful survey of 
plant and machine shop facilities, and 
the bringing-together of prime con- 
tractors with much needed and quali- 
fied sub-contractors. 

Problems of selling small sub-con- 
tractors on the necessity for immedi- 
ate action on defense work, coordi- 
nating their production and supplies 
of raw materials and equipment, as 
well as education and training, are 
discussed. Several points essential to 
the success of the plan are emphasized. 
These include decentralization, taking 
defense work to the doorstep of sub- 
contractors, knowledge of production 
facilities, knowledge of current pro- 
duction, and localized coordination. 

The writer says that this plan is 
partly in operation in Massachusetts 
and Rhode Island and urges that a 
simple, standardized plan along simi- 
lar lines be undertaken throughout 
the country. Aviation, July 1941, 
pages 34, 35, 142, 144, 146, 2 illus. 


America Rolls Out the Warplanes. 
C. B Allen. Discussion of progress 
to date in expanding production of 
military aircraft in the United States. 
It is said that ‘despite the wishful 
thinking and production schedules 
heard in political circles,” the air- 
craft industry is well ahead of its own 
production promises. Under present 
programs 18,000 military airplanes 
will be produced in 1941, and 30,000 
in 1942. Recent production develop- 
ments from several plants are out- 
lined, together with descriptions of 
several of our military aircraft now 
in quantity production. Popular 
Science, August 1941, 66-73, 202, 
24 illus. 

The Development of Aircraft Spot- 
welding. Mabel M. Rockwell. An 
account of the rapid increase in the 
use of spotwelding machines at Lock- 
heed Aircraft Corp. The special 
problems which attend the spotweld- 
ing of aluminum are discussed to- 
gether with its advantages, especially 
those of the roll spotwelder. Power 
supply is said to have been a major 
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problem prior to the introduction of 
“stored energy” spotwelders, which 
charge up the transformer slowly with 
magnetic energy and then discharge 
it quickly to make the weld. It is 
said that this principle needs to be 
extended to roll spotwelders. Sur- 
face preparation, and the elimination 
of mechanical troubles are discussed 
together with recent research activi- 
ties in design to take advantage 
of the economies of spotwelding. 
Aviation, July 1941, pages 42, 43, 
162, 4 illus. 

Spotwelding Studied in Plane Pro- 
duction. An outline of recent devel- 
opments in spotwelding aluminum and 
magnesium alloys at Bell Aircraft 
Corporation’s Buffalo plant. In- 
cluded is a brief description of spot- 
welding light alloys. Canadian Avia- 
tion, June 1941, pages 48, 49, 2 illus. 

Making Manifolds for Ansons. Ex- 
periences of the Cockshutt Plow Com- 
pany, Ltd., in producing aircraft 
components are described to show 
how unrelated manufacturing facili- 
ties were adapted to the fabrication 
of manifolds, struts, flaps, ailerons, 
parts and other components for air- 
craft. Canadian Aviation, June 1941, 
pages 45-47, 6 illus. 

Lift in the Assembly Shop. When 
bombers are assembled, they are usu- 
ally lifted some distance so that vari- 
ous movable components on the air- 
plane itself can be tested. The com- 
ponents commonly tested are the re- 
tractable undercarriage gear, the 
bomb racks in the wings, and the 
landing flaps. A mobile jack appara- 
tus developed to meet the special re- 
quirements of this kind of lifting is 
described in brief. The unit can be 
moved any place desired, be fitted to 
any type of airplane, and is operated 
hydraulically by remote control. The 
Aeroplane, June 13, 1941, page 660, 2 
illus. 

Development During Production. 
Report of a paper by Henry C. Hill, 
engineer of the Wright Aeronautical 
Corp., on the subject of ‘““More Air- 
craft Engines for National Defense.” 
Delivered before the March meeting 
of the §.A.E. aircraft section, the 
paper pointed out that the develop- 
ment of the airplane engine in the 
United States marked the simul- 
taneous development of a new design 
and manufacturing technique quite 
different from automobile manufac- 
ture. 

Three important factors in modern 
engine production were described as: 
(1) research, experiment and _ proof- 
testing for practical results; (2) using 
the finest materials and manufactur- 
ing processes; and (3) flexibility in 
the manufacturing scheme for con- 
tinuous absorption of detail improve- 
ments as they become available. 
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A Baker Vertical machine, in operation at the newly opened Indianapolis plant of 
Curtiss-Wright Corporation’s Propeller Division, drills five hub forgings at the same 


time. 


The problem has been, it was said, 
to mould mass-production principles 
to suit this new technique. This has 
been accomplished by making parts 
fast enough to afford a definite pro- 
portion of working time allocated for 
changing tools and fixtures to in- 
corporate changes in the design of the 
article. The Aeroplane, May 23, 
1941, page 576, 1 illus. 

50,000 Airplanes. J. H. Van De- 
venter. An analysis of the meaning 
of this production objective in terms 
of manufacturing technique, absorp- 
tion of labor and raw materials. 
These factors are discussed particu- 
larly from the point of view of air- 
plane production expansion through 
the medium of automobile manufac- 
turers’ participation and_ technical 
aid. Comparisons are made to show 
both the gargantuan task involved in 
this program and the extent to which 
mass production must be achieved on 
an unprecedented scale. The Iron 
Age, June 5, 1941, pages 43-47, 114— 
119, 3 illus. 

Vega Opens Ultra-Modern Plant. 
A brief review of the Vega Airplane 
Company’s expansion during the past 
year. Itisstated that in a single year 
the number of employees has increased 
from 600 to 4,500 and its backlog 
from none at all to one of $75,000,000. 
Plant layout and details of the as- 
sembly line are described. Commer- 
cial Aviation, June 1941, pages 60, 82, 
1 illus. 

Metal Processing in the Aircraft 
Industry. Ray Sanders. The vice- 
president and general manager of a 


company specializing in cleaning com- 
pounds discusses the increased use of 
metal cleansers in metal processing. 
A chart is included to show methods 
and materials used. Aviation, July 
1941, pages 46, 47, 3 illus. 

‘‘Uqusbakning” i USA (‘‘Baking in 
the Oven” in the U.S.A.). A study 
of the use of plastics in the aeronau- 
tical industries in the U.S. A descrip- 
tion is given of the plastics produced 
by Du Pont, the Bakelite Corp., and 
the Haskelite Corp. Reference is 
made to a previous article on an air- 
plane made of plastics by the Trimm 
Aircraft Corp. Also outlined is the 
work of A. V. Clark of the Clark Air- 
craft Corp., a division of the Fair- 
child Corp. He developed the plastic 
duramold which is used in the Fair- 
child 46A. The manufacturing meth- 
ods used in producing this airplane 
are explained. Flygning, April 1941, 
pages 6, 7, 4 illus. 


Onkel Sams flygindustri just nu 
(Uncle Sam’s Aeronautical Industry 
at the Present Time). A review of 
the great expansion and intensified 
construction program of the Ameri- 
can Aeronautical industry. Among 
the firms mentioned are: Allison 
Engineering Co., Boeing Aircraft Co., 
Brewster Aeronautical Corp., Cur- 
tiss-Wright Corp., Douglas Aircraft 
Co., Lockheed Aircraft Corp., The 
Glenn L. Martin Co., North American 
Aviation, Inec., Northrop Aircraft, 
Ine., Vultee Aircraft, Inc., and Wright 
Aeronautical Corp. Flygtidningen, 
March 1941, page 6, 2 illus. 
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Propellers 


Hydromatic Airscrews in the Mak- 
ing. A page of photographs showing 
various propeller manufacturing de- 
partments of the de Havilland Air- 
craft Company. The D.H. Hydro- 
matic propeller is a full-feathering 
and constant-speed type of the vari- 
able-pitch propeller. Its manufac- 
ture requires the finest tolerances and 
great care in the setting up of tools 
in the machine-shop, together with 
thorough inspection of all the parts. 

Among the views presented are the 
machine shop, a set of profiling ma- 
chines at work shaping metal blades, 
the shop where the propeller barrels 
are machined, the department for 
machining of gear segments and domes 
and dome assembly and inspection. 
The Aeroplane, June 6, 1941, page 
629. 


Expansion of Facilities for Curtiss- 
Wright’s Propeller Division. Figures 
on the rapid expansion of the Curtiss- 
Wright Propeller Division during the 
past few years, together with a chron- 
ology of development of the Curtiss 
electric propeller and a description of 
the new plant at Caldwell, N. J. 
Aero Digest, July 1941, pages 144, 
146, 233, 3 illus. 

A New Design for a Contra-Prop. 
A brief statement of the advantages 
claimed for a recently patented Eng- 
lish design for epicyclic pitch chang- 
ing gear for a controllable pitch pro- 
peller. The gear can be applied di- 
rectly to concentric, oppositely ro- 
tating propellers. In normal opera- 
tion the whole train of gears rotates 
as though “solid.” To vary the 
pitch of the blades, extra motion is 
transmitted through the external 
pitch-control shaft. In this manner, 
the blades can be turned from the 
full feathering position around to a 
reverse pitch. As there is no internal 
apparatus, a cannon can be arranged 
to fire through the propeller shaft. 
The Aeroplane, June 6, 1941, page 
636, 3 illus. ‘ 


Radio 


La radiogoniometria e la sua appli- 
cazione nella navigazione aerea (Ra- 
dio Direction Finding and its Applica- 
tion to Air Navigation). An article 
explaining somewhat simply the use 
of radio waves in aerial direction find- 
ing. It describes the sending and re- 
ceiving instruments, the various types 
of antennae used, and the reception of 
radio beacons. Schweizer Aero-Revue, 
May 1941, pages 26, 27, 3 illus. 


Development of an Improved Crys- 
tal Exciter Unit. C. H. Jackson. 
A crystal oscillator multiplier circuit 
of high stability and output power is 
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described, and the factors affecting 
the stability, crystal current, and out- 
put power of the oscillator are dis- 
cussed. Particulars are given on an 
exciter unit for ultra-high-fre- 
quency transmitter which makes use 
of the crystal oscillator multiplier in 
conjunction with an 807 type tube as 
a multiplier. Civil Aeronautics Au- 
thority, Technical Development Re- 
port, No. 26, July 1940, pages 1-15, 17 
illus. 


The Effect of a High-Frequency 
Disturbance on the Direct-Current 
Corona From a Sharp Point. Marcus 
O’Day. The first of this report’s 
three sections comprises a study of 
the nature of the radio interference 
caused by a point in d.c. corona. Itis 
shown that the wave form of the radi- 
ation emanating from such a point is 
similar to that obtained from a relaxa- 
tion oscillator. 

In the second section, the report 
draws a comparison of the conduc- 
tivity of the d.c. corona from a sharp 
point with and without the super- 
position of a radio-frequency corona 
on the same point. The formation of 
a radio-frequency corona is shown to 
increase the conductivity from 4 to 20 
times that of the d.c. corona alone. 

The last part of the paper is a study 
of the suppression by means of a high- 
frequency field of the radio-frequency 
disturbances originating from a point 
in intermittent d.c. corona using a fre- 
quency of 5.8 megacycles. The na- 
ture of the discharge originating on the 
point is found to be so modified as 
to eliminate entirely the radio inter- 
ference. Civil Aeronautics Adminis- 
tration, Technical Development Re- 
port, No. 27, August 1940, pages 1-19, 
25 illus. 


The Development of an Improved 
Impedance Measuring Box. Henry 
I. Metz. Report of a project estab- 
lished to provide a design specifica- 
tion which could be used for the pur- 
chase of a quantity of improved low- 
frequency impedance measuring boxes 
to replace the units at present being 
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used by C.A.A. field personnel, and to 
provide the additional units required 
to serve the needs of the expanded 
and modernized airways system. 

A specification, based on experi- 
ences with the existing types of im- 
pedance measuring boxes and inelud- 
ing certain refinements, was prepared 
and a sample unit purchased. Data 
are here presented on the tests con- 
ducted on this new unit and on the 
final specification which was _pre- 
pared by the Airways Engineering 
Division for a purchase of a quantity 
of these units. Civil Aeronautics 
Authority, Technical Development Re- 
port, No. 25, June 1940, pages 1-14, 
17 illus. 


Rotating Wing Aircraft 


Hovering Record. Brief account 
of the record-making flight by Igor 
I. Sikorsky in his VS-300 helicopter, 
in which he hovered for 1 hour, 5 min- 
utes and 14.5 seconds, over an area of 
less than an acre. Mention is also 
made of the seaplane flights of the 
helicopter equipped with rubber floats. 
Flight, May 29, 1941, page 374, 2 
illus. 


El Helicoptero Sikorsky (The Si- 
korsky Helicopter). A brief review 
of the characteristics and design of the 
VS-300 which recently broke the en- 
durance record for this type of air- 
craft by a sustained flight of 1 hour, 
32 minutes and 30 seconds. Aero- 
nautica, June 1941, page 36, 1 illus. 


Self-Catapulting Autogiros for the 
Protection of Vargo Vessels. Paul 
Thomas. Outline of a plan for equip- 
ping cargo vessels with small flight 
decks from which autogiros could 
operate. It is said that these need 
not be larger than 50 X 80 ft., as the 
aircraft would use a jump take-off and 
nearly vertical landing. The auto- 
giros could be used in relays for patrol, 
and could even drop depth bombs on 
attacking submarines. Aero Digest, 
July 1941, pages 69, 70, 233, 234, 3 
illus. 


Warfare 


Holding Up the Army’s Umbrella. 
This editorial analyzes the ‘‘strategic 
grounds” of Germany’s success in the 
invasion of Crete. The reliance of 
Britain on ground defense in contrast 
to German reliance on air offense 
“marked the struggle in Crete as 
unique.” German bombardment 
took the place of artillery support. 
The transport of troops by air sought 
to eliminate British naval strength 
from the defense. The bombing of 


airdromes on the island was calculated 
to deprive the garrison of air defense. 
Thus, transport, supply and artillery 
for invasion were provided by the air 
arm. For the defense, infantry, ar- 
tillery and tanks were available on the 
ground, but German speed in replace- 
ment of men and materials was fully 
equal to the rate of destruction by the 
defenders. 

The foreing of the R.A.F. out of 
Crete, as in Norway and Greece, was 
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made possible by the inadequacy of 
airdrome facilities—the inability to ac- 
commodate a sufficient air arm within 
sufficient range to defend air bases 
and at the same time resist enemy 
attacks on other objectives. The 
little-resisted path of Germany 
through the Balkans provided the 
enemy with bases undamaged by war 
and practically unthreatened by the 
British. To the British, the special 
value of Crete was its forward posi- 
tion. But the long gap between it 
and the rearward bases represented 
a corresponding misfortune when the 
island had to be defended. 

The invasion of Crete, it is con- 
tended, affords emphatic confirmation 
of the necessity for keeping fighter 
forces in the air wherever invasion 
threatens, and for providing adequate 
defense of home airdromes. The 
Aeroplane, May 30, 1941, pages 589, 
590. 


Bombs Across the Sea—Raiding 
America from Europe. Peter Mase- 
field. In the opinion of this writer, it 
is possible for the German Luftwaffe 
to bomb New York and important 
aircraft manufacturing centers on 
America’s eastern seaboard any time it 
wishes. The variable operational 
scope and bombing power of German 
and Italian airplanes are discussed in 
relation to existing and potential Axis 
air bases in Europe as well as in the 
Western Hemisphere. 

Four possible methods of attack 
are suggested. Direct flights would 
be the most spectacular and ‘“‘prob- 
ably the most likely method of attack 
in the near future.” Such flights 
could be made from airdromes on the 
coast of Norway, France, West Africa 
and from Portugal should that coun- 
try beinvaded. Minimum bomb load 
would be 1,000 lbs.; minimum round- 
trip distance would be 6,480 miles, 
via Brest-Montreal. 

A second possibility is by the use of 
indirect routes. Long-range problems 
would be much relieved if landings 
could be made at intermediate points. 
Flights could be made from Norway 
by way of Greenland; from France 
and Portugal by way of the Azores 
(seaplanes only); from West Africa 
via Martinique or from Latin Ameri- 
can airdromes. Minimum bomb load 
for such a flight would be about two 
tons. 

Germany has had much experience 
in the operation of long-range flying 
boats from catapults on depot ships, 
the development of which suggests, 
a third potentiality. The use of air- 
craft carriers presents a fourth method 
of possible attack and is discussed in 
relation to Germany’s present air- 
craft types. The Aeroplane, May 
30, 1941, pages 597-603, 14 illus. 


PERIODICALS 


Final assembly of single fildat gear for the Vought-Sikorsky OS2U at the Edo Aircraft 
Corporation’s plant at College Point, L. I. 


Troops by Air. Discussion of prob- 
able methods used by the Germans 
in the air invasion of Crete. Gliders 
are believed to have been 15-passenger 
models, weighing about 6,300 pounds 
fully loaded. Reports from Crete 
indicate that glider trains were flown 
both in line on a single cable, and in 
Vee-formation on separate cables. 
In the latter instance the middle 
glider forming the point of the Vee is 
flown to the rear of the other two. 
Speed, construction, and _ probable 
methods of launching are also de- 
scribed. Flight, May 29, 1941, pages 
371-373, 5 illus. 

The 89th Week of the War in the 
Air. The weekly review of British 
air war efforts reiterates the necessity 
of complete air mastery if Britain is 
to win the war. Machines alone are 
insufficient—they must be better ma- 
chines, faster, more heavily armed 
and armored, of greater range and 
load-carrying capacity and able to 
fly higher. 

British air defenses are said to be 
immensely strong now by day; the 
night defense position is constantly 
improving. The “real weight’? must 
be directed to the attack, in power 
and in plan. Uninterrupted, effective 
air offensive implies new tactics, the 
preparation of high-flying day and 
night bombers and the really high- 
speed day bomber which can cruise 
at speeds around 400 m.p.h. with a 
moderate load of bombs. 

Production is now in a “really 
healthy state,’ finely dispersed so 
that it is not likely to be seriously in- 
jured by all the bombing the enemy 
can command. Development, how- 
ever, is held to be less advanced and 
more overshadowed by red tape which 
clogs the wheels of production. De- 
spite excellent new airplane types now 
in service, bigger and faster fighters, 
smaller and faster bombers, and both 


fighters and bombers which will fly 
higher and farther are the insistent de- 
mand. 

Continued systematic operations of 
the R.A.F. Bomber Command are 
reported with data on victories and 
losses. The widening of the air war 
in the eastern Mediterranean sector 
is noted with news of R.A.F. air opera- 
tions on that front. The Aeroplane, 
May 23, 1941, pages 567-569, 8 illus. 

Squadron 71, Scramble! Byron 
Kennerly. Account of a busy day 
with the Eagle Squadron, R.A.F. 
The writer describes orders from Op- 
erations, the take-off, course and 
mission. First assignment is a Dor- 
nier bomber over a convoy, which is 
shot down just as German fighters ar- 
rive in answer to its call for help. The 
return to base is ‘“‘vectored”’ or guided 
by position and course given by the 
all-seeing ‘‘Operations,” and _ the 
Spitfires let down on their own field 
which is indistinguishable above 800 
feet. 

The second mission late in the day 
is a “big flap” with “many bandits,’ 
i.e., fighting off a mass raid over Cov- 
entry. It ends for the writer in a spin 
down from 20,000 feet in a badly 
shot-up Spitfire. He levels off in time 
to land at a base miles away from his 
own. Ground crews, communications 
sequences, flight formations and 
methods of attack are described to- 
gether with mental and emotional re- 
actions to high-speed air combat. 
Harper’s Magazine, July 1941, pages 
171-180. 

Night-Fighter Station. Walter 
Graebner. The R.A.F. is slowly but 
surely increasing its combat efficiency 
against night bombing raids. The 
writer describes a British night-fighter 
station and the Bristol Beauforts, or 
Beaufighters as they are now called, 
which have been converted from 
medium bombers to night fighters. 
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The use of a fast bomber for night 
fighting permits the mounting of the 
detector equipment in the nose and its 
fuel capacity gives many more hours 
on patrol between refuelings. Pilots, 
personnel and a typical night’s opera- 
tions at the station are described. 
Life, June 23, 1941, pages 82-85, 8 
illus, 


War in the Air. A review of recent 
activities of the R.A.F. Included is 
an account of the important part 
played by aircraft in the sinking of 
the Bismarck. The British evacuation 
of Crete, due to lack of defensive 
fighters for fighting off invasion by 
air, is discussed together with news 
of air action in North Africa. Flight, 
June 5, 1941, pages 389-391, 3 illus. 


Eighty-five Raiders Down in Eight 
Nights. Carl Olsson. The writer 
states that while technique and equip- 
ment must remain a secret, the mount- 
ing toll taken by R.A.F. night fighters 
against German raiders represents a 
nearly prohibitive cost to the latter 
in men and aircraft. London Calling, 
June 22. 


Night Interception. More details 
of night fighter operations by the 
R.A.F. The rapid strides in night 
fighter effectiveness during the past 
year are described together with the 
types of aircraft used. These include 
the Bristol Beaufighter, Hurricanes, 
Boulton Paul Defiants, and the 
Douglas DB-7s or Bostons, now re- 
christened the Havocs. The Beau- 
fighter and Douglas Boston are light 
bombers converted for night fighting. 
Flight, June 5, 1941, pages 385-387, 4 
illus. 


Welding 


The Welding of Non-Ferrous 
Metals. E. G. West. A review of 
literature published during 1939-1940 
on the welding of non-ferrous metals. 
The purpose of the compilation, it is 
said, is to present as complete a pic- 
ture as possible of the present posi- 
tion of non-ferrous metal welding and 
its problems. No effort was made 
to include all the works dealing with 
any particular aspect of the subject; 
it is noted that published information 
specifically on the non-ferrous metals 
is searce. A number of elementary 
articles and papers of general interest 
are included in the review. 

The collection is offered in the form 
of annotations, each given with the 
reference to its source. The study is 
assembled in three parts. The first 
treats of processes under the subject 
heads of general, personnel, gas meth- 
ods, are methods, other fusion proc- 


esses, resistance welding and _ allied 
processes. Part 2, on materials, cov- 
ers weldability, variation of proper- 
ties with temperature changes, the 
effect of welding on the materials, and 
testing. The last section deals with 
technique and applications for indi- 
vidual metals, including aluminum, 
magnesium alloys, copper and its al- 
loys, nickel and its alloys, zine and its 
alloys, galvanized steel, and lead. 
Both a subject and a name index ap- 
pear at the end of the review. The 
Institute of Welding (British), Quart- 
erly Transactions, April 1941, pages 
76-112, 2 illus. 


The Spot Welding of Light Alloys. 
R. F. Tylecote. A review of pub- 
lished information on the spot welding 
of light alloys. It represents a com- 
pilation of available information on 
the subject up to the end of October 
1940. The review is treated in textual 
form, a list of references and an author 
index appearing at the end of the ar- 
ticle. 

The phases of the subject reported 
are: weldability, machines, machine 
settings, surface preparation, elec- 
trodes, contract resistance, strength 
properties, stress distribution, heat 
treatment, cold working, hardness, 
corrosion, metallurgy, design, effect 
of pitch and current shunting, and 
shop practice. The Institute of Weld- 
ing (British), Quarterly Transactions, 
April 1941, pages 56-75, 19 illus. 


The Fluxing Action in the Gas 
Welding of Aluminum. E. G. West. 
Following the review of published in- 
formation on fluxes for aluminum 
welding, this report describes experi- 
mental work on the properties of fif- 
teen proprietary fluxes and 40 other 
mixtures recommended in _ patents 
and various other papers for welding 
aluminum. The investigation as re- 
ported includes melting point and hy- 
groscopicity determinations, the solu- 
bility of alumina in molten fluxes and 
preliminary work on spreading power 
and the effect of flux on the apparent 
surface tension of aluminum. 


According to the writer, the most 
striking result of the study was that, 
contrary to general belief, fluxes for 
the gas welding of aluminum do not 
depend for their efficacy on dissolu- 
tion of aluminum oxide. The func- 
tion of the flux is apparently to attack 
the basis metal, so removing the oxide 
mechanically, and then to take up the 
particles of detached film as a sus- 
pension. The efficiency of a flux thus 
appears to depend on the ease with 
which the halide ions penetrate the 
oxide coating. The Institute of Weld- 
ing (British) Quarterly Transactions, 
April 1941, pages 50-55, 2 illus. 
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The Gas Welding of Commercial 
and Super-Purity Aluminum. E. G. 
West. A report on research into the 
factors which influence the weldability 
of metals. This article, presenting 
the aluminum phase of the study, 
compares metals of commercial purity 
with the same metals of the highest 
purity obtainable to ascertain their 
relative behavior in welding and the 
relative properties of the resulting 
welds. 

Welds were made in four different 
works using aluminum of 99.5 per 
cent and 99.99 plus per cent purity, 
in the form of rolled sheet of three 
thicknesses—'/3 in., 1/,in. and */, in. 
Most of the welds were made on hard 
rolled test plates 1/, in. thick, both 
free to move and constrained rigidly, 
using welding rods of the same com- 
position as the basis metal and also 
a four per cent silicon alloy. 

Observations were taken during 
welding and the resulting welds were 
tested radiographically, micrographi- 
cally and mechanically. The results of 
all tests and observations are sum- 
marized and conclusions are drawn as 
to the relative weldability of the two 
types of aluminum, with reasons for 
the differences. The work led also to 
certain general conclusions relating 
to welding procedure and the testing 
of welds in aluminum. The Insti- 
tute of Welding (British) Quarterly 
Transactions, April 1941, pages 31-49, 
17 illus. 


Electric Arc Welding of Aircraft 
Structures. Ralph Thorne. Descrip- 
tion of electric are welding of steel tube 
fuselages at Vultee Aircraft, Ine. 
Electric are welding is said to have 
resulted in a production gain of 25 
percent. Reasons given are: (a) heat 
and flux are combined for simplicity; 
(b) there is no heating-up period with 
the electric are as there is with gas; (c) 
intense heat of the are allows immedi- 
ate welding of each point along the 
weld, which makes it considerably 
more rapid on long welds. The weld- 
ing equipment and training program 
at Vultee are also described. Avia- 
tion, July 1941, pages 44, 45, 164, 4 
illus. 


Spotweldability of Aluminum Al- 
loys. Charles L. Hibert. Discussion 
of “an indefinable something that 
makes each spotwelding job different” 
which the writer calls ‘“spotweld- 
ability.”” Causes of marginal cracks 
and porosity are described, together 
with surface conditions, methods of 
cleaning, and spotwelding equipment. 
The requirements and training of op- 
erators are also outlined. Aero Di- 
gest, July 1941, pages 190, 193, 194, 
197-200, 4 illus. 
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Principles of Mechanics 


In the third revised edition of this 
work, the authors present those prin- 
ciples of mechanics that are believed to 
be essential for the student of engineer- 
ing. The expressed aim of the text is 
“to make the principles of mechanics 
stand out clearly, to build them up as 
much as possible from common experi- 
ence (the student’s experience), to apply 
the principles to concrete problems of 
concrete value and to emphasize the 
physical rather than the mathematical 
interpretation of the principles.” A 
knowledge of. elementary calculus is as- 
sumed throughout. 

Previous editions of this text con- 
sisted of three parts, statics, kinematics 
and kinetics. The third edition has 
added a fourth part on special topics 
somewhat more advanced than those 
treated in the first three parts. A new 
chapter on mechanical vibrations has 
been included in this section. 


The principal changes in the present 
volume are to be found in the addition 
of new problems and figures, the reduc- 
tion of some of the textual discussion in 
the first three sections and more empha- 
sis on variable forces. Many detailed 
changes were made in the presentation 
of the subject for the purpose of pointing 
up various ideas, concepts and principles 
which experience has proved especially 
difficult for the student to grasp. 

Statics is discussed first because of its 
simplicity and its direct relation to the 
student’s experience. The equilibrium 
of the various types of force systems is 
treated by both the algebraic and the 
graphical methods. Kinematics and 
kinetics are developed with regard for 
the increasing importance of dynamics 
for engineers; again in these sections, 
the mathematical interpretation pre- 
dominates. A treatment of acceleration 
is given to aid in overcoming some of 
the difficulties frequently encountered in 
the use of this quantity. 


In general, graphical methods of pre- 
sentation and of solution are used 
freely. Following the practice intro- 
duced in the second edition, a list of 
review questions and problems is given 
at the end of each chapter. 


Analytical Mechanics for Engi- 
neers, by Fred B. Seely and New- 
ton E. Ensign; 3rd edition, John 
Wiley & Sons, Inc., New York, 
1941; 450 pages, $3.75. 


Books reviewed in this sec- 
tion may be purchased, or 
borrowed without charge, 
From The Paul Kollsman 
Library, Institute of the 
Aeronautical Sciences, 
1505 RCA Building West, 
Rockefeller Center, New 

York, N. Y. 


Third Edition of Engine Text 


As the author indicates in the preface 
to this third edition of Volume 2 of 
The Internal Combustion Engine, he has, 
owing to lack of time, entrusted to H. 
S. Glyde, his assistant for the past seven- 
teen years, the work of checking over 
the 1931 edition, adding to the original 
matter in the light of more recent find- 
ings and rewriting entirely the chapter 
relating to Diesel engines. 

The introduction of the new edition 
traces the development of the small 
mobile, high speed internal-combustion 
engine and especially notes the impetus 
given its design and development during 
the first World War. Today, weight- 
horse-power ratios have been reduced 
far below those of twenty and even ten 
years ago. It is said that the basic 
principles, both mechanical and thermo- 
dynamic, upon which the performance of 
such engines depends, have been studied 
and investigated so completely and 
thoroughly that the performance of any 
engine can be gaged with accuracy from 
a study of its design. Or, stated con- 
versely, an engine can be designed to 
conform to any desired requirements or 
specifications. 

Of the twelve chapters in this work, 
the first two deal with fuel and detona- 
tion, followed by two on distribution of 
heat and the form of combustion cham- 
ber. Succeeding sections treat of lu- 
brication and bearing wear, mechanical 
design and mechanical details, valves 
and valve gear, piston design, road 
vehicles, heavy duty high speed engines 
for tanks, and high speed Diesel en- 
gines. 


The High-Speed Internal- 
Combustion Engine, by Harry 
R. Ricardo, Revised 3rd edition 
by H. 8. Glyde; Interscience 
Publishers, Inc., New York, 1941; 
434 pages, $7.50. 


Aerodynamics for Engineers 


In the Spring of 1940, the Lockheed 
Aircraft Corporation asked the Cali- 
fornia Institute of Technology to co- 
operate in its expansion program by giv- 
ing a course of aeronautical training to a 
group of graduate non-aeronautical 
engineers. Much of this material, of a 
technically advanced but general na- 
ture, is being published in three volumes 
on aeronautical engineering. 

The book of Professor Millikan is the 
first of this series. It presents a brief 
but intensive summary of basic phases 
of aerodynamics which should be in- 
cluded in the background knowledge of 
any well-rounded aeronautical engineer. 
In view of the fact that this work is for 
the advanced student rather than a 
reference text for the specialist, the 
author has placed unusual emphasis on 
fundamental fluid mechanical princi- 
ples, excluding to a large extent material 
of the handbook type. Methods of per- 
formance estimation and analysis are 
treated in some detail to serve the non- 
specialist who is frequently called upon 
for calculations or estimates in this 
branch of aerodynamics. 

A discussion of general principles of 
aerodynamic forces, supported by a re- 
view of experimental data, forms the 
opening section of the book. A study is 
then made of the application of certain 
of these fundamental relations to spe- 
cific aerodynamic questions; included in 
this section is a presentation of selected 
portions of the enormous body of ex- 
perimental material which aerodynamic 
laboratories have made available in the 
last few years. Chapters on perform- 
ance, and on the lateral and the longi- 
tudinal aspects of stability and control 
comprise the balance of the work. 

The material is presented in a form 
suitable for students who have a work- 
ing knowledge of the elements of me- 
chanics and the fundamentals of differ- 
entiation and integration. However, 
certain problems are indicated, the com- 
plete treatment of which calls for more 
elaborate mathematical techniques. 
This treatment is intended to furnish a 
satisfactory and stimulating introduc- 
tion to students who might subsequently 
enter more deeply into the field of 
aerodynamics. 


Aerodynamics of the Airplane, 
by Clark B. Millikan; Jonn Wiley 
& Sons, Ine., New York, 1941; 171 
pages, $2.50. 
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Jig and Tool Design 


Intended not only as a reference book 
for experienced designers but also as a 
text for student production engineers, 
this work on the science of tool and jig 
design gathered most of its material 
from methods that have been in actual 
use over a period of years. The author 
for many years has been works manager 
of a large English equipment company. 
As a result, his book retains an intensely 
practical approach to the subject, the 
various phases of which are treated in 
logical sequence. 

An efficient organizational setup for 
a jig and tool department is outlined, 
particular attention being given to the 
necessity for design of tooling to meet 
the requirements of economical produc- 
tion. In the study of actual production 
procedure, tolerance is discussed to- 
gether with the basis for allowing and 
measuring it. In conjunction with this, 
tools such as gages, cutters and drills 
aré explained with an outline of their 
uses. 

While industrial progress changes the 
particular work, the basic principles of 
tool design remain essentially the same 
for all industries. The basic considera- 
tions such as time reduction, rigidity, 
cleaning and safety are defined as they 
prevail universally. The remainder of 
the book is devoted to the proper design 


AIRCRAFT ENGINES 
OF THE WORLD 


1941 edition 
By PAUL H. WILKINSON 7 


HERE is the new authoritative 
reference book of modern aircraft 
engines which gives the information 
you seek in the way you want it. 

Complete data of 117 of the latest 
basic engines ranging from 40 to 
2,300 horsepower — gasoline and 
Diesel — of the United States, 
France, Germany, Great Britain, 
Italy and Japan. 

Specially selected full-page photo- 
graphs of all these engines facing 
the data pages. 

100 per cent coverage of the data 
of each engine in standardized form, 
in English and metric, relative to 


Type Frontal area 
Construction Weight 

Supercharger Weight/horsepower 
Carburation Fuel consumption 
Ignition Oil consumption 
Starter Fuel rating 

Bore Output/displacement 
Stroke Output/piston area 


Displacement Piston speed (max.) 
Compression ratio B.m.e.p. (max.) 


Width Output (take-off) 
Height Output (rated) 
Length Output (cruising) 


Condensed data of 340 variations 
of these power plants. 


256 pages 6” x 9” 123 illustrations 
$7.50 postpaid 
Published by 
PAUL H. WILKINSON 
216 East 45th St., New York, N. Y. 


of fixtures for various operations such as 
milling, grinding, broaching, etc., indi- 
cating the usefulness in mass production 
of fixtures operated by compressed air. 


Production Engineering, by E. 
J. H. Jones; 2nd edition, George 
Newnes, Ltd., London, 1941; 
308 pages, $5.00. 


Comprehensive Welding Text 


Aircraft welding is simply an applica- 
tion of general welding principles to a 
particular field, as pointed out in this 
work. The text gives a description in 
non-technical terms of the design, ma- 
terials and practices which have been 
found most satisfactory in modern air- 
craft construction. 

While the book touches on all the 
methods used in joining aircraft metals, 
its specific concern is welding, the equip- 
ment and procedure used in various 
types of welding and the metallurgical 
processes involved in making and testing 
the weld. 

In the review of general processes for 
joining metal in aircraft structures, 
methods and formulas are briefed for 
the design of these unions and the pur- 
pose and particular advantage of each 
type of union. The remainder of the 
book deals entirely with welding and its 
allied problems. 

The characteristics of oxy-acetylene 
and oxy-hydrogen gases in welding, 
their properties and behavior and the ap- 
paratus used in applying these to weld- 
ing jobs are outlined. The construction, 
use and maintenance of the valves, regu- 
lators and gas lines are explained. The 
art of welding and, the application of 
welding equipment, it is noted, can only 
be learned from practice and experience. 
General directions are given for prepar- 
ing welds, executing them under varying 
conditions and for detecting and cor- 
recting faults. 

The other types of welding are simi- 
larly treated. In’ examining the proce- 
dures used in the physical testing of 
metals, tension, compression, shear, 
bending torsion impact hardness and 
fatigue tests are described and the 
method for applying the conclusions 
are outlined. 

The remainder of the work is devoted 
to the study of aircraft materials, their 
manufacture and treatment and their 
properties under various types of welds, 
with considerable attention to designing 
in relation to suitable welding procedure. 
The building and maintenance of jigs 
for welding are discussed along with 
general procedure for inspecting welds, 
determining the quality of raw stock, 
identifying specific materials and finding 
defects by chipping, X-ray, visual and 
magnaflux methods. The appendix con- 
tains many useful references such as 
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standards for the construction of acetyl- 
ene generators, arc and gas welding 
symbols, tube areas and tensile strength 
tables. 


Airplane Welding and Ma- 
terials, by J. B. Johnson; 2nd 
edition, The Goodheart-Willcox 
Company, Chicago, 1941; 409 
pages, $3.50. 


The Mechanic’s Work 


Apprentice mechanics frequently be- 
come confused by the vast amount of 
inherently unrelated information which 
they must absorb in order to get a com- 
plete picture of the master mechanic’s 
work. This book attempts to condense 
the information which the seasoned mili- 
tary or commercial mechanic acquires 
over a period of years and to present it 
along with answers to the questions 
most likely to perplex the student me- 
chanic and those most likely to be asked 
the student by examiners. 

The field of airplane mechanics is 
broken down into general departments 
in logical sequence. A discussion of ma- 
terials used in airplane construction de- 
scribes their sources and the methods 
for processing them to bring out the 
specific properties required of aircraft 
materials. Gas, thermit, forge, arc, 
spot, resistance and seam types of 
welding are explained along with other 
methods for joining metals, such as 
soldering, brazing and riveting. 

Much space is given to the study of 
modern airplane power plants. As in 
most textbooks, an examination of the 
general principles of four-cycle engines 
is presented in a practical review of 
actual working engines, their parts and 
functions and the relation of each to the 
function of the engine. Special con- 
sideration is given to lubrication, car- 
buretion and ignition. 

The treatment of the airplane is 
similarly handled. The work evidently 
assumes that the apprentice mechanic 
knows why an airplane flies, since this 
phase of the airplane study is mentioned 
in brief. Greater space is devoted to 
the members of the airplane, how they 
are put together and how they function. 
This treatment is extended to propellers, 
instruments and hydraulic equipment. 

A chapter on Civil Air Regulations ex- 
plains simply the requirements for a 
mechanic’s license, the experience pre- 
requisite and the legal responsibility of 
the mechanic toward the airplane and 
toward the Federal authorities. A con- 
cluding section furnishes a glossary of 

common technical terms. 


Plane Facts, by Bert A. Kuta- 
koff; Military Book Company, 
New York, 1941; 241 pages, 
$1.75. 
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International Engine Reference 
Book 


This reference book is devoted ex- 
clusively to the description of the latest 
power plants manufactured in this 
country and abroad. A full page of 
data, including specifications and per- 
formance figures in English and metric 
terms, and a full-page photograph are 
used to present each of 117 basic engines. 
Condensed information is included on 
340 variations of these basic power 
plants. 

In the introduction, the author de- 
scribes the trend of aircraft engine de- 
velopment in the United States, France, 
Germany, Great Britain, Italy, Japan 
and the U.S.S.R., and the types of air- 
plane in which each engine is used. The 
text is thorough and concise. The en- 
gines which range from 40 to 2,300 horse- 
power and include both gasoline and 
Diesel types, are arranged according to 
their country of origin. 

The information for each basic en- 
gine is presented in a standardized form, 
the arrangement of which is as follows: 
First, a description is given which in- 
cludes such items as type, construction 
and the major accessories with which 
each engine is equipped. This is fol- 
lowed by a tabulation of such details as 
bore, stroke, displacement, compression 
ratio, over-all diameter, weight, and 
weight per horsepower. Fuel and lubri- 
cating oil consumptions are given in 
units of weight. The fuel ratings in- 
clude the new gasoline octane ratings as 
applied to military aircraft engines in 
the United States (73-91-100 octane). 
Power output per unit of displacement, 
power output per unit of piston area, 
maximum piston speed, and brake mean 
effective pressure have been calculated 
for the convenience of the reader. 
Other figures give the power output ob- 
tainable from the engine for take-off 
together with the boost pressure used, 
the rated (International) power output 
of the engine at its rated altitude, and 
the rated cruising power output. The 
condensed data on other models of each 
engine are included at the bottom of 
each page. 

Some of the interesting new engines 
described include the 8-cylinder and 12- 
cylinder air-cooled Franklin developed 
in this country, the German Hirth 515, 
the British Rolls-Royce Kestrel XXX, 
the Italian C.N.A.D.-4, the Isotta Fras- 
chini Beta and Asso L 180, and the 
Japanese Mitsuibishi Kinsei 14-cylinder 
radial. 

The alphabetical arrangement of the 
index by manufacturer’s name and 
model number makes it easy to locate 
any engine described. The concise, use- 
ful arrangement and scope of the book, 
which is different from that of any other 
engine reference book, will have a strong 
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Engine production in Germany; 


appeal to aeronautical engineers, stu- 
dents, manufacturers and others who 
wish complete data on the most recent 
engines being manufactured and de- 
veloped by the major air powers. 


Aircraft Engines of the World, 
1941, by Paul H. Wilkinson; 
published by the author, New 
York, 1941; 256 pages, $7.50. 


Air Express Economics 


This comprehensive study of air ex- 
press and air freight will provide those 
interested in this important element of 
the air transport structure with as com- 
plete data as have yet been published. 
While the author voices strong opinions 
as to the operation and functions of 
carrying goods by air, he is careful to 
present both sides of controversial 
questions. 

The history of this phase of air trans- 
portation provides an excellent back- 
ground for thediscussion of theeconomics 
involved. The all-important relation- 
ship between transportation by high 
speed or slower aircraft is clearly pre- 
sented. Rates and classification, pickup 
and delivery, and regulation are fully 
treated with annotations. 

In the chapter regarding organization 
for a greater expansion in air express, 
the author presents definite views as to 
the need of a completely new setup. 
Whether or not his ideas are sound, the 
future will reveal; but in any event, he 
presents strong arguments for his posi- 
tion. 

The concluding part of the study is 
devoted to exploring the possibilities of 
the field and to the essential statistical 
figures for comparing developments. 
The work is valuable, not only for its 
recognition of all the various points of 
view on the subject of this extremely im- 
portant transportation development, 


y assembling Junkers water-cooled in-line 
aircraft power plants. From the introduction to Aircraft Engines of the World, 
1941, by Paul H. Wilkinson. 


but also for its references to other 
sources of information. 


Some Economic Aspécts of the 
Air Express Business, by Arthur 
Dee Lewis; published by the 
author, Austin, Texas, 1941; 120 
pages, $2.50. 


Metallurgy for Engineers 


Keeping abreast of metallurgical de- 
velopments as reported in the technical 
literature of metallurgy is difficult for 
those actively engaged in manufacture, 
processing or design involving the use of 
modern metals and alloys. Reflecting 
the significant progress in design and in 
the effective production of machines 
and structures, this book provides a 
concise, convenient study of recent 
revolutionary developments in ferrous 
and non-ferrous metallurgy and sum- 
marizes these fields for the engineer. 

Safety, utility, durability and eco- 
nomical construction hinge extensively 
on the variables inherent in the manu- 
facture and treatment of metals and al- 
loys. The engineering properties of me- 
tallic materials, variables affecting them 
and the importance of these variables 
are discussed. The relation between 
constitution and structure of materials 
and properties is shown in an elemen- 
tary discussion of fundamental modern 
concepts of physical metallurgy. 

A section consisting of questions per- 
tinent to the text will be of use to prac- 
ticing as well as student engineers in 
pointing up the information presented 
in this work. An extensive list of 
references included should be most help- 
ful in directing those interested in fur- 
ther reading and study of the subject. 


Modern Metallurgy for Engi- 
neers, by F. T. Sisto; Pitman Pub- 
lishing Corporation, New York, 
1941; 426 pages, $4.50. 
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Engine Chart 


For mechanics and for students, this 
reference chart and guide on the mainte- 
nance and periodic inspection of air- 
cooled radial engines affords a quick, 
comprehensive check. Brief technical 
descriptions of the lubrication and car- 
buretion systems of typical air-cooled 
engines are furnished along with lists of 
important data such as oil and fuel 
specifications. Specific directions are 
included for starting power plants, par- 
ticularly when cold or after remaining 
idle for long periods. 

Among general instructions provided 
are directions for idling adjustment and 
such trouble-shooting problems as rough 
running, insufficient oil pressure, leak 
lines, etc. An outline of the function 
and characteristics of the mixture con- 
trol is typical of the informative nature 
of the chart. 

The section on periodic inspection is 
broken down into the parts that must be 
checked at stated intervals. A tabula- 
tion of proper operating conditions is 
included. The illustrations, which form 
an integral part of the textual material, 
are a cross-section photograph of a two- 
row radial air-cooled engine and sche- 
matic drawings of the oil circulation 
system, oil temperature control, fuel 
supply and blower systems. 


Lubrication and Maintenance 
Chart, by Lieut. Col. Victor W. 
Pagé; The Norman W. Henley 
Publishing Co., New York, 1941; 
28 X 38 in., $0.50. 


Health for Fliers 


As expressed by the authors, the pur- 
pose of this volume is to acquaint those 
who anticipate a flying career or those 
already engaged in aviation with the 
facts relevant to their health as fliers. 
To this end, they examine the problems 
of health met in everyday life, the 
periodic examination which each flier 
must regularly pass if he wishes to re- 
main in the air, and the problems that 
arise as a result of flight itself. 

In the course of twenty-three chap- 
ters, the authors ably and clearly discuss 
with a minimum of technical usage the 
information bearing on these major 
phases of their subject. While the in- 
formation presented should be of value 
to fliers in any class, the physical and 
“mental”? requirements of the aviator 
appear to be treated rather more in 
terms of military and commercial avia- 
tion in which these requisites are more 
stringent than in private flying. 

A somewhat unexplored subject is 
discussed in a section on mental hygiene. 
Chapters dealing with ordinary mental 
and physical tests, disease, the effect of 
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lack of oxygen and acceleration furnish 
a good understanding of these phases of 
keeping fit to fly. The book will well 
serve the intelligent lay public, spe- 
cifically the individual who will or has 
made a career of aviation. 


Fit to Fly, by Lt. Col. Malcolm 
C. Grow and Capt. Harry G. 
Armstrong; D. Appleton-Cen- 
tury Company, Inc., New York, 
1941; 387 pages, $2.50. 


Study of Photogrammetric 
Formulas 


An analysis of photogrammetric for- 
mulas based upon the tilt displacement 
geometric progression derived by means 
of the Brook Taylor perspective. This 
booklet is a supplement to Applied 
Photogrammetry by the same author. 
Tilt formulas are derived as a function 
of the tilt, yet are applicable when the 
tilt is unknown, as in the initial compu- 
tation. Calibration methods covering 
extreme relief and obliques are pre- 
sented. Suggestions are given for a 
procedure in computing tilt and eleva- 
tion by means of Abram’s Contour 
Finder. 


Rigorous Analysis of the Scale- 
Point and Tilt Formulas, by 
Ralph O. Anderson; published 
by the author, Chattanooga, 
1941; 105 pages, $1.50. 


Aviation Annual 


The 1941 edition of this work carries 
forward its reputation as the standard 
reference book of the American aircraft 
industry. Edited, as usual, by Howard 
Mingos for the Aeronautical Chamber of 
Commerce, it is an indispensable source- 
book on the progress of aviation in this 
country. 

In the earlier chapters, the use of air 
power in the present war is described 
and the participation of the aircraft 
industry in the great production pro- 
gram is outlined. The work of each of 
the many aviation activities of the 
government is reviewed for the year. 
The training and educational plans which 
have grown to such large proportions 
receive special attention. 

As before, sections of the book deal 
with private flying, aircraft organiza- 
tions and their work, airports and air- 
ways. The descriptions of the products 
of the aircraft industry have always 
been the most significant part of the 
annual for the twenty-three years it has 
presented this record of the program of 
American aeronautics. 

The book is the publication which 
comes nearest to being an official refer- 
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ence work for governmental services and 
is standard for use in libraries, colleges 
and laboratories. 


The Aircraft Year Book for 
1941, Howard Mingos, Editor; 
Aeronautical Chamber of Com- 
merce of America, Inc., New 
York, 1941; 608 pages, $5.00. 


British Advanced Air Striking 


Force 


On September 1, 1939, squadrons of 
British bombers flew from their home 
bases in England and landed in France. 
They were the vanguard of the Ad- 
vanced Air Striking Force, and for over 
nine months they remained Britain’s 
front line of the air. This is the story of 
the formation, history and exploits of 
this air organization during its campaign 
in France. 

The author, a well-known radio com- 
mentator, shows—as far as censorship 
permits him to do so—why the British 
and French were unable to prevent the 
invasion of France. He describes the 
activities of French Fifth Columnists 
and Nazi spies and the gallant but un- 
successful efforts of a small number of 
British fighter and bomber pilots to stem 
the advance of the Luftwaffe. 


First Blood for the R.A.F., by 
Charles Gardner; David McKay 
Company, Philadelphia, 1941; 
272 pages, $2.50. 


Accessory Equipment 


Written by an engineer of the Eclipse 
Division, Bendix Aviation Corporation, 
this work affords an up-to-date handbook 
of useful information on aviation acces- 
sory equipment. 

Comprehensive treatment is given to 
generating equipment, starter and vac- 
uum instrument pump accessories, and 
hydraulic equipment. Chapters are also 
given to de-icing equipment, fuel flow- 
metering devices, and miscellaneous 
equipment such as hydraulic motors, 
warning devices, ammunition rounds, 
counters and contactors, and auxiliary 
power supply systems. 

Details of maintenance, inspection 
and adjustment are described. The 
book is illustrated with a wealth of ma- 
terial supplied by the author through 
the courtesy of Eclipse. 


Aircraft and Power Plant Ac- 
cessory Equipment, by Sidney H. 
Webster; National Aeronautics 


Council, Inc., New York, 1941; 
151 pages, $1.00. 
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How the Sperry Flightray is used in making instrument landings. 


Maps From Aerial Photographs 


The third revision of a work on pho- 
togrammetry, or the science of producing 
maps from aerial photographs. This is 
considered a complicated process by 
many, because of the customary method 
of working the problem on a three- 
dimensional basis, treating tilt and relief 
simultaneously. This requires great 
expertness in both calculus and solid 
geometry. 

The method outlined in this work 
handles tilt and relief separately, re- 
quiring no mathematical knowledge be- 
yond plane geometry and trigonometry. 
The system permits the work to be done 
graphically on the back of the photo- 
graph with regular drawing instruments. 

In the third edition, a shorter and 
more direct derivation of expression for 
the position of the scale point is pre- 
sented, together with an exact deriva- 
tion of the tilt displacement formula. 
Small terms are not discarded as in the 
second edition. Certain errors in the 
second edition were corrected, diagrams 
altered and footnotes added. Su- 
perfluous material has been omitted and 
other minor changes made to simplify 
reading. 


Applied Photogrammetry, by 
Ralph O. Anderson; 3rd edition, 
published by the author, Chatta- 
nooga, 1941; 191 pages, $3.00. 


Continued Study of Flight 


It has often been said that anyone can 
be taught to “drive an airplane.” But 
patient practice, study and, above all, 
time are necessary to acquire the knowl- 
edge, judgment and experience which 
distinguish a safe pilot. 

In this, his most recent work, the 
author takes up some of the subjects 
with which the safe pilot must become 
thoroughly familiar—subjects in which 
a thorough understanding of theory 
must be combined with constant prac- 
tice and application in flight. Flying is 
safe only when the unknown element is 


removed and knowledge replaces uncer- 
tainty. 

Key elements in safe flying are 
weather, or meteorology, and naviga- 
tion. The major part of this work, 
which the author calls a natural out- 
growth of the great need for post- 
graduate information on flying, is de- 
voted to these two phases of flying 
knowledge. 

The first seven chapters deal with 
weather fronts, not in terms of meteorol- 
ogy, but in terms of flying. Illustrations 
depict problems of flight through differ- 
ent types of front. Alternate airports 
are shown together with cloud forma- 
tions ahead and behind the front. 
Weather conditions in which icing may 
be encountered are also illustrated and 
explained. 

The sections on navigation are con- 
fined to radio-range flying, orientation, 
instrument approach, and position-find- 
ing by radio cross-bearings. The use of 
the Sperry artificial horizon and direc- 
tional gyro are explained. Also dis- 
cussed is the Lear gyromatic navigator, 
which combines the automatic radio 
direction-finder with a directional gyro. 

The flight characteristics of aircraft 
with high wing-loading, airplane and 
engine accessories and physical fitness 
are treated among other general aspects 
of flying. Written as a continuation of 
the earlier books, Your Wings and 
Through the Overcast, this work bears 
the author’s usual stamp of simplicity 
and clarity in presentation. , 


Safety in Flight, by Assen Jor- 
danoff; Funk & Wagnalls Com- 
pany, New York, 1941; 371 
pages, $3.00. 


American Aircraft 


Young American aviation enthusiasts 
will find this timely book very interest- 
ing. The author, whose first book Sky 
Roads is considered one of the best 
books on flying for young people, de- 
scribes in detail more than forty different 
airplanes manufactured and flown in 
this country. 


In 20 SE 
WHEELS 


From Safety in Flight by Assen Jordanoff. 


The airplanes selected have been 
classified into three groups: commercial 
air transports, which include the DC-3, 
the Boeing Strato-Liner, and the Boeing 
Clipper; private aircraft carrying two 
or three persons for sport or commuta- 
tion; and military aircraft, which in- 
clude such military types as the Flying 
Fortress, the Bell Airacobra P-39 and 
the Vultee Vanguard. 


These airplanes and others have been 
chosen because each is considered by the 
author as the outstanding one of its class 
and type. The descriptive text is brief 
but to the point and contains many 
excellent photographs which show the 
planes in flight as well as on the ground. 


All American Aircraft, by Ern- 
est K. Gann; Thomas Y. Crowell 
Company, New York, 1941; 128 
pages, $2.00. 


Primary Navigation Test 


Due to the condensed simplicity of its 
subject-matter and treatment, this 
fourth edition of Air Navigation and 
Meteorology, a practical handbook for 
class study, will be particularly useful 
to air navigation instructors in prepar- 
ing instruction sheets, which consist of 
syllabized subject matter handed out on 
duplicated sheets containing sample 
problems covered by the assignment. 


Twenty-one chapters contain the 
latest standard data on air pilotage, dead 
reckoning and radio navigation, as well 
as atmosphere, wind, clouds, air masses 
and fronts, icing conditions, weather 
maps and charts, and weather forecast- 
ing. The author writes that many 
ground instructors and authorities were 
consulted to bring the revised work up 
to date in scope and treatment. As 
with previous editions, this one is well 
illustrated to simplify study. 


Air Navigation and Meteorol- 
ogy, by Capt. Richard Duncan; 
4th edition, The Goodheart-Will- 
cox Company, Ine., Chicago, 
1941; 290 pages, $3.00. 
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I Want a Job in Aviation, by 
Floyd K. Smith; Aviation Insti- 
tute of Research, Chicago, 1941; 
32 pages, $.35. 

A guide to assist the young man de- 
siring a place in aviation to select 
the position for which he is best fitted. 
Special emphasis has been placed on 
vocations in the manufacturing field 
of the aircraft industry. 


Strategy of the Americas, by 
Fleming MacLiesh and Cushman 
Reynolds; Duell, Sloan and 
Pearce, Inc., New York, 1941; 
247 pages, $2.50. 

A survey of the strength and weak- 
ness of our hemisphere position and 
of the material resources and strength 
of the army, navy and air forces which 
the Americas can call upon to defend 
themselves or wage a successful war. 
Such factors as the strategy of hemi- 
sphere defense, the size of the fleets, 
air forces, armies, their striking range, 
and their advantages and limitations 
in the field of operations are examined 
in great detail. 


Focus on Africa, by Richard 
Upjohn Light; photographs by 
Mary Light; American Geo- 
graphical Society, New York, 
1941; 228 pages, $5.00. 

The author presents through the 
medium of aerial photographs a por- 
trait of the African scene as it was 
in the winter of 1937-1938 when he 
made an airplane trip from Cape- 
town to Cairo. Each group of re- 
lated photographs is accompanied by 
a location map and a supporting text 
which interprets the photographs and 
relates the events of the flight on 
which they were made. 


A.S.T.M. Standards on Rubber 
Products; Methods of Testing 
Specifications, prepared by Com- 
mittee D-11 on Rubber Products; 
American Society for Testing 
Materials, Philadelphia; 256 
pages, $1.75. 

The various A.S.T.M. standard and 
tentative-standard methods of test 
and specifications pertaining to rub- 
ber products are presented in con- 


Engineering Economics; Works 
Organization and Management; 
Book I, Elements of Industrial 
Organization, by T. H. Burnham 
and G. O. Hoskins; 5th edition, 
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venient form for laboratory use and 
reference. A _ bibliography on the 
mechanical testing of rubber is in- 
cluded for investigators requiring 
greater detail. 


Civil Air Defense; A Treatise 
on the Protection of Civil Popu- 
lation against Air Attack, by 
Augustin M. Prentiss; Whittle- 
sey House, McGraw-Hill Book 
Company, Inc., New York, 1941; 
334 pages, $2.75. 

An analysis of the strength and 
limitations of modern air power and a 
discussion of the various defense 
measures necessary for the protec- 
tion of civilians from the effects of 
explosive and incendiary bombs and 
gas attacks. Methods of protection 
against air attack, such as the organi- 
zation of air raid warning systems 
and construction of bomb shelters 
described, are based upon the best 
modern practice in Europe. 


The Boys’ Book of Model Aero- 
planes, by Francis A. Collins, 4th 
rev. ed.; D. Appleton-Century 
Company, Inc., New York, 1941; 
262 pages, $2.00. 

Instructions for the designing and 
building of flying models of all types. 
Rules for conducting model airplane 
contests and the constitution and 
by-laws of a club are also included. 


British Fighter Planes, by C.G. 
Grey; Faber & Faber, Ltd., Lon- 
don, 1941; 200 pages, 5s. 
Development and achievements of 

British fighter airplanes from the 
earliest types to the present Hurri- 
cane, Spitfire, Tornado and Whirl- 
wind. A chapter is devoted to Ameri- 
can fighter planes and bombers being 
used by the R.A.F. 


Mechanism; Fundamental 
Theory of the Modification and 
Transmission of Motion, by Stan- 
ton E. Winston; American Tech- 
nical Society, Chicago, 1941; 372 
pages, $3.50. 

The basic principles of the three or- 
dinary modes of transmission of mo- 
tion are developed in this text which 


Library Accessions 


Pitman Publishing Corporation, 
New York, 1940; 322 pages, 
$4.50. 


Fundamentals of industrial ad- 
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is complementary to the author’s 
Machine Design. The graphic 
method of analysis is stressed in ana- 
lyzing the relative motion of types 
of mechanism of each mode. 


How to Draw ’Planes, by Frank 
A. A. Wootton; Studio Publica- 
tions, Inc., New York, 1941; 64 
pages, $1.00. 
Suggestions for the authentic 
sketching of airplanes and the effec- 
tive use of shading and lighting. 


R.A.F.; The Story of a British 
Fighter Pilot, by Keith Ayling; 
Henry Holt and Company, Inc., 
New York, 1941; 332 pages, 
$2.50. 

An account of the R.A.F., its or- 
ganization, methods, pilot training 
courses, the day-to-day life of the 
pilots, the planning and practice of 
long bombing raids, and defensive 
patrols as told to the author by an 
R.A.F. fighter pilot. 


The R.A.F. in Action; The 
Macmillan Company, New York, 
1941; 86 pages, $2.00. 

A record of the R.A.F. in the first 
year of the war against Germany. 
Many photographs are used to illus- 
trate each branch of R.A.F. activity. 


America and Total War, by 
Fletcher Pratt; Smith & Durrell, 
Inc., New York, 1941; 318 pages, 
$3.00. 

A survey of the problems and poli- 
cies related to our present national 
defense effort. Many revealing 
things are told about the German 
army, and our own is submitted to a 
searching study. 


Gears and Gear-Cutting; Prin- 
ciples, Practice and Formulae, 
edited by F. J. Camm; Chemical 
Publishing Company, Brooklyn, 
N. Y., 1941; 144 pages, $2.00. 
Gear design, types, functions and 

methods of cutting all types of gears, 
including spur gears, helical gears, 
spiral and screw gears are included in 
this discussion. 


ministration and the economic in- 
fluences and factors which control 
production for those who wish to 
specialize in the administrative side of 
engineering practice. 
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Deeds That Held the Empire 
by Air, by L. E. O. Charlton; 
John Murray, London, 1940; 280 
pages, 7s. 6d. 

The high lights of British aviation 
including the achievements of mili- 
tary aviation in the World War of 
1914-1918 and the first nine months 
of the war of 1939. 


Fighting Planes of the World, 
edited by E. C. Talbot-Booth, 
compiled by Eric Sargent; 3rd 
edition, Sampson Low, Marston 
& Co., Ltd., London, 1939; 624 
pages, 9s. 6d. 

Illustrations and descriptions of the 
air forces and fighting aircraft of the 
principal countries. 


Flight to Victory; An Account 
of the Royal Air Force in the 
First Year of the War, by Ronald 
Walker; Penguin Books, Ine., 
New York, 1940; 127 pages, $.25. 
The part played by the Royal Air 

Force in the present war. The text 
contains many photographs and a 
day-by-day table of enemy and Brit- 
ish losses for the months of August, 
September, October and November. 


German and Italian Aircraft; 
How to Spot Them; Hutchinson 
& Co., Lid., London, 1940; 96 
pages, ls. 

Photographs of German and Italian 
airplanes in characteristic flying atti- 
tudes, together with notes on fea- 
tures by which each machine can be 
recognized. 


On Guard Against Gas; An 
Account of the Principles of Gas 
Warfare and of the Steps to Be 
Taken by the Ordinary Citizen 
to Defend His Family, by H. A. 
Sisson; Hutchinson & Co., Ltd., 
London, 1938; 91 pages, 2s. 
Methods of defense against gas 

warfare presented in non-technical 
and readable form, including some ex- 
planation of the principles involved 
and the reasons for the precautions 
recommended. 


The Peril from the Air, by Mal- 
colm Campbell; Hutchinson & 
Co., Ltd., London, 1937; 126 
pages, 

A warning to the British nation of 
the peril of German rearmament and 
suggestions for the protection of the 
civilian population against invasion 
from the air. 


The Royal Air Force; A Con- 
cise History, by A. O. Pollard; 


BOOKS 


Hutchinson & Co., Ltd., London, 

1939; 276 pages, 7s. 6d. 

History and activities of the Royal 
Air Force and the importance of the 
position it occupies in Britain’s na- 
tional life. 


War in the Air; R.A.F., by 
James Gardner; Penguin Books, 
Ine., New York, 1941; 30 pages, 
$.25. 

A picture book of military airplanes 
for young people. 


Europe in the Melting Pot, by 
Vladimir de Korostovetz; Hutch- 
inson & Co., Ltd., London, 1939; 
320 pages, 10s. 6d. 

A study of pre-war and post-war 
European politics, with particular 
reference to the role played by Soviet 
Russia in international diplomacy. 


Women with Wings, by Paul- 
ine Gower; John Long, Ltd., 
London, 1938; 223 pages, 10s. 
6d. 


The story of Pauline Gower and 
Dorothy N. Spicer, two pioneer air- 
line operators. 


Theory of Lubrication, by 

Mayo Dyer Hersey; John Wiley 

& Sons, Ine., New York, 1938; 

175 pages, $2.50. 

A condensed treatment of the scien- 
tific principles of modern lubrication 
to assist in the solution of practical 
problems. Itis intended for the physi- 
cist, engineer, and engineering in- 
structor rather than the undergradu- 
ate. 


Let’s Fly, by Frances Norene 
Ahl; Christopher Publishing 
House, Boston, 1940; 237 pages, 
$2.00. 

Details of a thirty-thousand-mile 
airplane voyage of the author through- 
out the lands and islands of the Pacific 
area. 


Flying Wisdom; A Book of 
Practical Experiences and Their 
Lessons, by H. 8. Broad; Samp- 
son Low, Marston & Co., Ltd., 
London, 1939; 211 pages, 6s. 
Hints on flying for the student pilot 

and a discussion of the trend of de- 
velopment in light planes. 


How to Become an Air Pilot, 
by R. L. Preston; 7th edition, 
revised and enlarged, Sampson 
Low, Marston & Co., Ltd., Lon- 
don, 1939; 178 pages, 3s. 6d. 
Useful general information com- 
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bined with various British Govern- 
ment regulations and examinations 
for the student pilot. 


Mechanics Applied to Vibra- 
tions and Balancing, by D. Laug- 
harne Thornton; Chapman & 
Hall, Ltd., London, 1939; 529 
pages, 36s. 

Presentation of the general theory 
of vibration covering such subjects 
as balancing of engines, balancing of 
locomotives, theory of vibrations, 
propagation of stress in elastic ma- 
terials, beams and plates, rotating 
shafts and disks, and a general sur- 
vey. 


The Causes and Forecasting 
of Low Ceilings and Fogs at 
Jacksonville Airport, by J. J. 
George; Eastern Air Lines, 
Meteorological Department, At- 
lanta, Georgia, 1939; 79 pages. 
Methods for the classification and 

forecasting of fog and low ceiling 
based on the results of a survey of 
four years of hourly U.S. Weather 
Bureau records of weather conditions 
for this airport. 


The Aircraft Bench Fitter, by 
William 8. B. Townsend; 2nd 
edition, Pitman Publishing Cor- 
poration, New York, 1940; 75 
pages, $1.50. 

Useful information for the novice 
on the ordinary matters which a bench 
fitter should know—how to harden 
and case-harden steel, how to read 
drawings, how to mark out, informa- 
tion on tools and materials he would 
have to work, and instructions for 
soldering, welding, brazing, etc. 


Records and Research in En- 
gineering and Industrial Science; 

A Guide to the Production, Ex- 

traction, Integrating, Storekeep- 

ing, Circulation, and Translation 

of Technical Knowledge, by J. 

Edwin Holmstrom; Chapman & 

Hall, Ltd., London, 1940; 302 

pages, 15s. 

A description of the processes and 
organizations concerned with the col- 
lating of data to serve as a guide to 
the reference sources available for 
any particular investigation. 


Conquest of Space and Time; 
Part Four, The Air, by Edgar B. 
Schieldrop; Hutchinson & Co., 
Ltd., London, 1940; 327 pages, 
7s. 6d. 

A general survey of the develop- 
ment of the airplane and its engine, 
aerodynamics and commercial avia- 
tion. 
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Story of the Boeing B-17 


Plane of the Year. In 1934 when 
France was pouring concrete into the 
Maginot line and 185 m.p.h. was good 
speed for a pursuit airplane, Boeing 
engineers planned four-engined 
bomber. Many leading military strate- 
gists claimed that the craft was too 
large and too vulnerable to be an effec- 
tive military weapon. Nevertheless, 
Boeing went ahead and built the Model 
299 as it was called. 

Current events in Ethiopia, Shanghai 
and the Spanish Civil War gave more 
ammunition to those who advocated 
light and medium twin-engined bomb- 
ers. However, recent changes in 
the technique of warfare have made 
long-range raids against inland objec- 
tives necessary, and the four-engined 
bomber of the B-17 type emerged as a 
leading individual type. This is wit- 
nessed by Germany’s hurried conver- 
sion of the commercial Focke-Wulff 
Kondor into the Kurier, and Britain’s 
hasty production of the Stirling. 

The United States is in a favorable 
position, having such four-engined types 
in production such as the Boeing B- 
17E, which is now being delivered in 
its sixth improved model. Boeing 
News, June. 


Engine Catalogue 


Ranger 6. <A descriptive 12-page 
folder on the Ranger 6 in-line air-cooled 
engine. Ranger’s commitment to in- 
line design is explained with a statement 
of the advantages of the type, such as 


reduced drag, increased visibility, 
smoothness of operation and simplicity 
of maintenance. ; 


The Ranger’s lubrication system and 
the plan for pressure cooling which 
allows almost even head and base tem- 
peratures on all cylinders are described. 
The pamphlet also provides perform- 
ance graphs and specifications on power- 
plant. Ranger Aircraft Engines Divi- 
sion. 


Speeding Maintenance at Randolph 


Streamlining Night Maintenance. 
Capt. Norman E. Borden, Jr. The 
shortage of engines and spare parts and 
the extreme acceleration of activity at 
Randolph Field formerly made it dif- 


ouse Organs 


and Catalogues 


ficult to keep the training craft in con- 
stant commission as the urgency of 
present conditions required. To solve 
these problems all maintenance had to 
be done at night, requiring the reorgani- 
zation of the prevailing field mainte- 
nance system. 

Previous experiments in night main- 
tenance indicated that the mechanics 
suffered acute eyestrain from inade- 
quate lighting, and that proper illu- 
mination for the hangars was in excess 
of the funds available for that purpose. 
Under the new plan, experiments in 
fluorescent lighting were conducted, 
and the results indicated that their use 
provided sufficient illumination for ef- 
ficient work at a cost well within the 
allotment. 

The new crew system inaugurated to 
handle night maintenance is described 
as well as some of the special tools 
which the officers and men designed 
and built chiefly from salvaged parts to 
accelerate work. The adoption of this 
system has resulted in 95 per cent of the 
aircraft being in commission in April as 
compared with 63 per cent last October. 
Air Corps News Letter, June. 


Anodizing at United Aircraft 


Anodizing Now Being Done Here. A 
description of the new anodizing equip- 
ment recently installed by the Pratt & 
Whitney Division of United Aircraft 
Corporation. It is said that formerly 
only Navy equipment was anodized. 
The aluminum on all Pratt & Whitney 
engines is now being treated at the 


plant rather than outside. Aircraft 
Journal, May 16, 1941. 
Cleaners 


Aviation Cleaning Handbook. The 
cleaning of aircraft, both as part of 
routine maintenance and of major over- 
haul, has always been recognized as an 
essential part of safe, efficient operation. 
Special cleaning agents have been de- 
veloped or adapted from other indus- 
tries to meet such common problems in 
maintenance as the routine cleaning of 
aircraft exteriors, of engines while dis- 
mantled, and of interiors, plugs and 
stripping finishes. 

This 24-page book]et explains the use 
of these various cleaners and cleaning 
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equipment manufactured by Magnus. 
Directions are given for the selection 
and use of cleaners for various purposes 
in engine, airplane and airport main- 


tenance. Magnus Chemical Company, 


Inc. 


Helicopters for the Millions 


Airplanes for the Masses Predicted 
by Igor Sikorsky. Helicopter-type air- 
planes for the masses within the next 
two decades were predicted recently by 
Igor Sikorsky, speaking at a meeting of 
tool engineers at Hartford, Conn. Mr. 
Sikorsky believes that speeds of 150 
m.p.h., fuel consumption of five to six 
gallons an hour, and lift of from nine to 
ten Ibs. per hp., can be attained in heli- 
copter design. He also stated that 
flight control can be learned in confined 
space, and that anyone can fly a heli- 
copter-type airplane with perfect safety. 
The talk was illustrated with motion 
pictures of the new VS-300 helicopter. 
Aircraft Journal, May 16. 


The Use of Aluminum 


Aluminum in Aircraft. Intended to 
furnish basic information on the use and 
application of aluminum and its alloys 
in aircraft, this 104-page booklet ex- 
plains the temper designations and 
classifications of the various types in 
common use. 

The forms in which the metal is de- 
livered—sheet, extruded shapes, tub- 
ing, forgings, castings, ete.—are de- 
scribed together with the specifications 
and inspection system by which the 
Army and Navy requisition the metal. 
In familiarizing the reader with air- 
frame fabrication, the processes of cut- 
ting and blanking, various methods for 
forming it into parts and for heat treat- 
ing, annealing, hardening, riveting, 
joining and machining the metal are 
outlined. Various methods of welding 
and protective finishing are also de- 
scribed. 

Standards by which the proper alloy 
is selected for any particular function 
are given along with commonly used 
tables such as government specifica- 
tions, radii of 90° bends in cold sheet, 
heat treatments and quenching time, 
aging data and mechanical properties. 
Aluminum Company of America. 
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Air Raid Shelter 


Protective Construction. The first of a 
series of bulletins prepared by the War 
Department to furnish information on 
various phases of civilian defense. This 
50-page pamphlet deals with aerial at- 
tack, weapons used, the effects of bombs 
and measures of defense to be taken 
against aerial attack. The protection 
of buildings and utilities is discussed and 
a special section on the design and con- 
struction of air raid shelters includes 
drawings and plans of shelters for the 
private family. 

The introduction points out that the 
issuance of this bulletin is not to be 
taken as a signal to start work imme- 
diately on the protective structures de- 
scribed. It is suggested rather that 
responsible officials and civilian en- 
gineers give thought to methods and 
procedure to be followed should protec- 
tive measures become necessary in the 
future. Civilian Defense, Bulletin No. 
1, U.S. Government Printing Office, 
1941. 


Research Flight 


Cosmic Ray Scientists Go Aloft in 
Mainliner. Brief account of a recent 
research flight by Dr. Arthur H. Comp- 
ton and two assistants in a transport of 
the United Air Lines. The flight, over 
Chicago, represented a continuation of 
their studies of the cosmic ray from 
aloft. United Air Lines News, June. 


Hyperventilation 


Freezing on the Controls. Hyperven- 
tilation, the medical term for breathing 
in more air than normal, is frequently 
caused by emotional disturbance of the 
respiratory rhythm. The symptom is 
numbness and tingling of the extremi- 
ties. If permitted to continue, the 
condition may result in vasomotor col- 
lapse. 

This article calls attention to the 
dangers of hyperventilation in airplane 
pilots and indicates that even veteran 
airline personnel are not immune to the 
effects of it, particularly when flying on 
instruments or under unfavorable con- 
ditions. How to recognize the symp- 
toms of hyperventilation and _ the 
method of circumventing it by proper 
breathing are explained. What's New, 
June. 


Bulletins on Dowmetal 


Several new bulletins in the regular 
series on the handling of Dowmetal 
have been issued recently by the Dow 
Chemical Company on the handling 
and treatment of their magnesium alloy. 
These bulletins discuss the crucible 
method for melting Dowmetal for all 
types of sand castings; the acid pick- 


ling of the castings when completed, 
and several popularly used chemical 
treatments for Dowmetal products; 
preparing them for special use, such as 
mild exposure; machining before paint- 
ing and exposure to salt water. 

The bulletins contain not only de- 
scription of the process involved, but 
lists of the equipment and material used 
and, where needed, the precautionary 
measures required for the safe conduct 
of the operation. The Dow Chemical 
Company. 


Fasteners 


Dot Cowling Fastener. A _ folder 
furnishing a technical description of 
this fastener. The fastener is used for 
flat or curved surfaces. Its construc- 
tion, installation and use are described. 
Schematic drawings of the fastener as- 
sembly and specifications of the various 
types offered are included in this presen- 
tation. United-Carr Fastener Corp. 


Metallizing Handbook 


The History, Purpose and Practice of 
Metallizing. A process of spraying 
metal onto metallic and non-metallic 
surfaces is described in this 54-page 
handbook. The process, invented in 
Switzerland before the last World War, 
was brought to the United States in 
1930 and has been used as a less expen- 
sive substitute for electro-plating and 
for the building up of worn surfaces 
such as crankshafts, large pistons, ete. 

Among the varied applications of this 
process, two are particularly suitable 
to aviation. One is the metallizing of 
exposed parts to protect them from 
salt water corrosion. The other is the 
processing of wooden patterns used in 
foundry work. The latter process is 
said to increase the life of the pattern 20 
times. Metallizing Company of Amer- 
ica, Inc. 


How Stop Nuts Work 


Using cross-section diagrams to clarify 
an extremely simple description, this 
folder outlines the use of the resilient 
locking-collar in the Elastic Stop Nut. 
The action of this collar in receiving the 
impression of the bolt’s thread, increas- 
ing the pressure contact between the 
load-carrying thread surfaces, is ex- 
plained. Elastic Stop Nut Corporation. 


Casting Aluminum 


Aluminum Casting Alloys and Alloys 
for Other Purposes. A study of the 
general problem of casting aluminum 
and its alloys, this 90-page booklet 
makes no specific reference to aircraft 
problems. However, the processes out- 
lined are among those used in the cast- 
ing of aircraft and engine parts. The 
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choice of a proper alloy and casting proc- 
ess is discussed, and general aluminum 
foundry principles are briefed. 

Melting procedure, furnace equip- 
ment, temperature measurement and 
fluxing are described along with the 
construction and composition of sand 
molds. Methods for finishing sand 
castings preparatory to final machining 
or finishing are recommended. Con- 
siderable space is given the problems of 
designing castings to higher quality at 
reduced costs. A list and description 
of the alloys available in ingot form 
complete the study. Aluminum Com- 
pany of America, 


Visibility. . . 


See Where YowreGoing. Jack Strick- 
ler. An article on visibility in the mod- 
ern military airplane. It is of prime 
importance for the military pilot to have 
unobstructed vision in so far as possible. 
In the Bell P-39 Airacobra, this “‘con- 
trol-tower” visibility was achieved while 
the airplane was in the mock-up stage. 
After the mock-up was constructed, a 
motion-picture camera was placed into 
the position corresponding to the pilot’s 
eye. It was moved about to suggest 
suitable fuselage alterations to obtain 
the optimum in design. 

How this increased visibility makes 
the airplane less vulnerable to surprise 
attack and increases its usefulness as a 
military weapon is explained. The in- 
creased safety in instrument flying and 
landing afforded by the tricycle landing 
gear is also analyzed. The Bellringer, 
July. 


Anti-Aircraft Measures 


Patents and the Night Bomber. Al- 
though the balloon barrage is exten- 
sively used in the present war and the 
idea of defending cities by means of mo- 
bile anti-aircraft screens towed by air- 
craft is just being considered, the idea is 
29 years old. Patents on this idea were 
issued to Joseph A. Steinmetz, a Phila- 
delphian, in 1912. According to a 
feature article appearing in the Phila- 
delphia Press on July 12 of that year, 
the inventor patented the idea virtually 
as it is being used today. 

This article outlines the use of the 
mobile screen as a new method of ward- 
ing off night bombers. It consists of 
20,000 ft. of wire with a parachute on 
the end, lowered from a secondary line 
or obsolete type, such as the Vickers 
Wellesley. The wire carries a grapnel 
and explosives, towing them across the 
path of the raiding aircraft. The prac- 
tice of mobile screen operation, the 
proposed equipment and the essentials 
of this type of anti-aircraft organization 
are described. General Aircraft News, 
May. 


s. 
ad 
y ; 
4 
x 
| 
; 


Rubber Belt Manual 


Selection and Maintenance of Rubber 
Transmission Belts. A 12-page cata- 
logue section written to simplify the 
problem of selecting the right flat rubber 
belting for specific driving tasks. It 
offers answers to common questions on 
belt power transmission, such as grade, 
width, power capacity and length of 
belt to use for particular purposes. 

The information derived from most 
recent experience in the maintenance of 
flat rubber belting is presented in a dis- 
cussion of belt dressing, cleaning, stor- 
age, static, oil and salvage; definite sug- 
gestions are offered for maintaining rec- 
ords on stored belts. It is said to be 
established that theories on leather 
belting, as developed through past gener- 
ations, do not at all times hold true for 
rubber. The points at which belt 
theories must be modified when applied 
to modern non-stretching rubber belts 
are indicated. The B. F. Goodrich Co. 


Airline History 


Your Wings. United Air Lines’ route 
follows the Overland Trail which for a 
century has been the main line of com- 
munication to the West. The covered 
wagons, railroads and even the earliest 
coast-to-coast airlines traversed this 
route. The major changes in UAL 
equipment and passenger comfort since 
the early days when passengers shared 
crowded mail pits with letters and pack- 
ages are reviewed in 38 pages of picture 
and text showing the progress made in 
aircraft, personnel training mainte- 
nance, navigation and communication. 
United Air Lines. 


Telecommunication Unit 


Finch Duplex Facsimile Unit. De- 
scription of the Finch Duplex Facsimile 
Unit, designed to transmit and receive 
facsimile simultaneously without inter- 
ference with aural transmission or recep- 
tion. The equipment, designed particu- 
larly for aircraft use, weighs 35 lbs. Its 
power-supply unit weighs another 15 
Ibs. It is equipped to send and receive 
sketches, written messages and maps as 
well as photographs, and requires no 
special synchronizing circuits or wires. 

Besides the specifications and techni- 
cal data on the unit, this booklet indi- 
cates the uses to which the telecom- 
munication equipment may be put in 
both military and commercial operations. 
Finch Telecommunications, Inc. 


Lockheed History 


The Legend of Lockheed. John Bar- 
clay. The history of Lockheed aircraft 
from the post-war alliance of Jack 
Northrop and the Lockheed (Loughead) 
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A Despatch furnace, used for the solution and precipitation heat treatment of alumi- 
num and magnesium alloy castings at the National Bronze and Aluminum Foundry 
Company in Cleveland. This furnace has a net charge of 10,000 lbs. of aluminum cast- 
ings. 


brothers, Allan and Malcolm. The 
flight of Captain George Hubert Wil- 
kins and how it brought Lockheed air- 
planes to public attention is related. 
The company’s progress and its altera- 
tions in design since that time are de- 
scribed. 

The article recalls many of the sig- 
nificant names that have been connected 
with Lockheed and the airplanes it pro- 
duced—Jack Northrop, Jerry Vultee, 
Herb Catlin, Frank Hawks, Wiley 
Post, Herb Faye and many others. 
Among the illustrations are two rarely 
seen—those of early Hall-Scott engined 
flying boats designed by Jack Northrop 
and built by the Lockheed brothers. 
Lockheed Aircraftsmen, Anniversary 
Issue. 


Salvage Operation 


Cyclone 9, Embedded a Month in Ca- 
nadian Ice. Description of a salvaging 
operation on a Bellanca Aircruiser em- 
bedded in solid ice. The airplane had 
gone through a crack which opened 
suddenly, into the waters of Lake Atha- 
basca. The salavage crew waited until 
a deep freeze would support their equip- 
ment, and then cut and melted the air- 
plane free from the ice. The engine, a 
Wright Cyclone, having been thawed 
out and drained of water, functioned 
perfectly with only the addition of a 
new set of spark plugs. Trade Winds, 
July. 


Air Transport Proceedings 


The proceedings of the Engineering 
and Maintenance Conference of the 
Air Transport Association of America 


held in Brownsville last February have 
been issued in printed form for per- 
manent reference. Published in two 
parts, the 37-page record contains sum- 
maries of discussions and addresses on 
such subjects as plant protection, labor 
relations, shop safety, training and 
standards. 

Many phases of problems involved 
in the overhaul and retirement of en- 
gines, propellers and other airplane 
components, which were discussed at 
the conference, are also recorded. The 
account of the Maintenance Session 
contains condensations of the discus- 
sions on airplane, propeller, instrument 
and landing gear maintenance as well as 
a discussion of the upkeep of ignition 
and other electrical installations. 

The second part reports the Engineer- 
ing Session of the meeting. Induction 
system icing, windshield de-icing, fire 
prevention, ventilating and heating, 
and revisions of fuel systems were 
among the subjects covered in this sec- 
tion. Air Transport Association of 
America. 


British Appreciation 


Air Marshal William A. Bishop, 
R.C.A.F. The text of a talk before the 
employees of Consolidated Aircraft 
Corporation on a recent visit to that 
plant. His remarks were directed to- 
ward an expression of the appreciation 
and thanks of the British people for the 
quality and quantity of production at 
Consolidated. He outlined the war 
aims of the average man and reaffirmed 
the promise of the British to see the war 
through to a successful conclusion. 
Consolidator, June. 
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Coordination Trainer 


Preflight Reflux Trainer. The Army 
Corps engineering shop at Wright Field 
recently completed a preflight reflex 
trainer, a device for teaching prospec- 
tive Army pilots coordination between 
the stick and rudder before actual train- 
ing begins. The trainer, conceived 
and designed by Col. William C. Ocker 
and Maj. Carl J. Crane, consists of a 
cockpit suspended on a triangular 
frame. The frame is mounted on 
wheels, and is powered with a small 
gasoline engine. The controls of the 
trainer are rigged to operate in the same 


received extended leave from the line 
to canvass principal cities for pilots 
to ferry American-built bombers 
across the Atlantic. 

June 20. Parachute troops were 
recognized as a permanent unit of the 
Army by official action of the War 
Department which put the Parachute 
Group School at Fort Benning, Geor- 
gia, on a continuing basis. 

June 22. Secretary of War Henry 
L. Stimson issued orders consolidating 
all Army air activity into an autono- 
mous organization, which will be 
known as the Army Air Forces. 

June 22. The Civil Aeronautics 
Administration announced that 191 
airport sites would be surveyed for 
possible construction or improvement 
under the $94,977,750 C.A.A. ap- 
propriation for the year beginning 
July 1. 

June 25. The Army Air Corps an- 
nounced plans for the procurement of 
6,000 balloons for anti-aircraft bar- 
rages similar to those used for London. 

June 25. Transcontinental and 
Western Air, Inc., announced the 
opening of a special division of Albu- 
querque, for the training of 100 quali- 
fied multi-engined airplane pilots 
every four weeks for transatlantic 
ferry service to England. 

June 27. Brewster Aeronautical 
Corporation disclosed that its new 
plant in Johnsville, Pennsylvania, will 
be devoted exclusively to the building 
of the new XSB2A-1 dive bomber. 

June 28. The Douglas B-19, 
world’s largest bomber, was test flown 
for the first time in a flight from Clover 
Field to March Field by Major 
Stanley Umstead and Major Howard 
G. Bunker of the Army Air Corps. 

June 28. The Twelfth Annual Na- 
tional Searing Meet opened at Elmira. 
The successful use of gliders in the 
invasion of Crete focused military at- 
tention on this contest. 
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manner as those of a flying airplane. 
They are coupled with a warning horn 
which audibly informs the student 
when he overbanks or makes an error 
in coordination. Air Corps News Letter, 
June. 


Extra Power Unit 


Auxiliary Power. Description, de- 
tails and specifications of a 15 hp. two- 
cylinder gasoline-engined auxiliary 
power unit for large aircraft are given 
in this 16-page pamphlet. Normal 
power output is 5 kw. with a peak load 


News Review 


(Continued from page 6) 


June 28. The Office of Production 
Management announced that it would 
recommend the construction of eight 
new aluminum plants with a capacity 
of 600,000,000 Ibs. of metal annually. 

June 29. The Materiel Division of 
the Army Air Corps revealed that on 
April 7, 1940, Bob Fausel, civilian 
test pilot for the Curtiss Wright Corp., 
set a new vertical dive record of 661 
m.p.h. in a Curtiss P-40. 

July 1. The Propeller Division of 
Curtiss Wright opened its fourth 
plant, a 400,000 sq. ft. building at 
Indianapolis. 

July 2. Lyle Maxey set an unof- 
fical glider altitude record of 18,200 ft. 
at the twelfth annual national soaring 
contest at Elmira. Malfunctioning of 
the barograph prevented the official 
recognition of the record. 


July 2. The new Naval Air Station 
at Tucker’s Island near Hamilton, 
Bermuda, was formally opened. Lieu- 
tenant Commander Robert F. Hickey 
will command the station. 


July 3. By executive order of Presi- 
dent Roosevelt, the plant of North 
American Aviation, Inc., Inglewood, 
California, was returned to its owners, 
ending government seizure exercised 
during the recent strike. 


July 3. Orders for aircraft engines 
and sub-assemblies amounting to 
$140,000,000 were awarded to the 
Ford Motor Company. Pratt «& 
Whitney 2,000 hp. engines and parts 
for the Consolidated B-24 bombers 
made up the bulk of the order. 


July 4. The Chrysler Corporation 
announced plans to construct $42,- 
000,000 worth of nose and center 
fuselage sections for medium bombers 
at the old Graham-Paige plant in 
Detroit. These parts will be used by 
the Glenn L. Martin Company at 
their new assembly plant in Omaha. 


July 4. Prince George-Valentin 
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output of 7'/. kw. for a five-minute 
period. Weight of the unit complete 
with sound-proof enclosure is 213 lbs. 
Lawrance Engineering and Research 
Corporation. 


Air War Organization 


The Three Commands. A résumé of 
the duties and activities of the Fighter, 
Bomber and Coastal Commands of the 
R.A.F., this article reviews British air 
combat during 1940 and furnishes com- 
parative figures on British and enemy 
air losses. Neptune, March. 


Bibeseo, pioneer pilot and president 
of Federation Aeronautique Interna- 
tionale, died in Bucharest at the age of 
60. 

July 5. The Army Air Corps began 
receiving regular deliveries of dive 
bombers, as plans were completed for 
the formation of six dive-bombing 
squadrons. 


July 8. U.S. Naval Forces occu- 
pied Iceland. Air Units were sent 
with the occupying expedition. 


July 8. Negotiations began be- 
tween defense officials and the Inter- 
national Agricultural Corp. for the 
production of magnesium in a plan to 
increase output to 400,000,000 Ibs. a 
year. The current rate is about 30,- 
000,000 Ibs. annually. 


July 9. Col. Robert Olds, chief of 
the newly formed Army Air Corps 
Ferry Command, received the bronze 
trophy and medal of the International 
League of Aviators (Federation Aero- 
natique Internationale) for his work 
in commanding the Latin-American 
good-will flights. Formations of Boe- 
ing B-17 bombers took part in these 
missions. 


July 10. The Office of Production 
Management announced that 1,476 
military aircraft had been produced 
during June, an all-time high for a 
single month. This total, despite de- 
lays caused by strikes, was 142 units 
ahead of the May record. 


July 10. Leland Jamieson, Eastern 
Air Lines pilot and widely known 
novelist and magazine writer, died 
after a long illness at Jacksonville, 
Florida. His age was 37. 


July 10. F. C. Kroeger, vice-presi- 
dent of General Motors and general 
manager of the Allison Division, an- 
nounced the receipt of an additional 
contract for Allison engines from the 
War Department. The contract in- 
volved approximately $50,000,000. 
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GENTLEMEN, BEHOLD A PARADOX! 


ONE POUND OF CIVILIAN ALUMINUM becomes one pound of Defense 
Aluminum by the simple process of writing the magic symbols AA to A-10 


on certain pieces of paper. 


THIS DEFENSE ALUMINUM we are making is not special aluminum; it is 
just good old Alcoa Aluminum in especially /arge quantities. 


HOW LARGE? Each pound of civilian aluminum shipped in the average 
month of 1930-38 has been multiplied into almost four pounds a 
month for defense. And this 
was possible only because 
we started to spend over 
$200,000,000 for expansion 
long before today’s needs 
became generally recognized. 


HERE'S THE PARADOX: 
Civilian Aluminum is exactly 
what we are making; De- 


fense Aluminum is what we The 2400-foot-long rolling mill being construct- 
are shipping d a great ed at Alcoa, Tennessee. This new 57-acre 

: plant will bring our sheet rolling capacity up 
deal of it. to more than 33,000,000 pounds per month. 


ALUMINUM, 
DEFENSE, 
AND YOU 


DEFENSE DOES NOT ASK FOR different aluminum; it could not ask for 
better aluminum. It asks only more of the same. We are happy to report 
that defense industries asked for and got from us something like twenty 
million pounds more last month than were forecast in schedules set up 


six months ago. 


DEFENSE ORDERS specify aluminum in the old familiar way, using the 
same train of tried and true Alcoa Alloy 
numbers— 2S-3S-11S-17S-24S-52S-195-356, 
and all the rest. They do the same things 
superlatively well, for Defense, that they 
have been doing for you. 


COATS .0 
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WHEN ALUMINUM COMES BACK into 
civilian use, it is going to be very like 
switching this crack train of Alloys of Alcoa 
Aluminum right back on your track. 


BUT THERE WILL BE SOME SURPRISES aboard. New techniques, new 
economies, are being sought, found, and already put into use by our 
busier-than-ever researchers. Probably there will be a new alloy or two. 
Certainly, there will be many new ways to use the old ones, profitably. 


“ALUMINUM COMPANY OF AMERICA 
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Industry 


Civil Aeronautics 
Administration 


Airworthiness requirements for air- 
craft engines have been changed to re- 
quire more exhaustive tests, the Civil 
Aeronautics Board stated in announc- 
ing amendment of Part 13 of the Civil 
Air Regulations. 

The outstanding single change 
brought about by the amendment pro- 
vides that each type of engine manu- 
factured must undergo 150 hours of 
testing before it can be declared air- 
worthy. Heretofore 50 hours have been 
sufficient. In addition to this increase 
in the duration of the tests, the pro- 
cedures and conditions under which 
tests are made have been redefined. 

The amendment also specifies that 
manufacturers supply purchasers of 
engines with instruction books cover- 
ing installation, operation, servicing, 
maintenance, repair and overhaul of 
the engines. 


Appointment of the C.A.A.’s first 
50 aircraft inspection representatives to 
facilitate clearance of civil airplanes for 
flight after they have been repaired, was 
announced by Acting Administrator of 
Civil Aeronautics Charles I. Stanton. 

The inspection representatives will 
serve in inspecting aircraft substan- 
tially the same réle that flight examiners 
have served in the testing of pilots; they 
will provide more points throughout the 
country at which airplanes which have 
undergone repairs can get a prompt in- 
spection for use. 

Creation of flight examiners was made 
necessary by the large scale on which the 
C.A.A. pilot training program was 
turning out candidates for licenses— 
the rate last year being 13,000 to 14,000 
every fourmonths. This volume far ex- 
ceeded the number which could be tested 
promptly by the C.A.A.’s limited staff 
of inspectors, so the inspectors were 
authorized to pick out and designate as 
examiners several hundred highly quali- 
fied instructors, usually heads of flight 
schools whose verdict as to the com- 
petency of a student pilot could be re- 
lied upon. The examiners serve without 
pay and regular C.A.A. inspectors spot- 
check candidates to make certain C.A.A. 
standards are being maintained. 

The use of flight examiners was first 


Releases are printed as 
recewwed from companies 
and other aeronautical or- 
ganizations and the respon- 
stbility for the accuracy of 
all statements is therefore 
not assumed by the Aero- 
nautical Review. 


fostered more than a year ago by Rob- 
ert H. Hinckley, now Assistant Secre- 
tary of Commerce. According to the 
former Chairman of the Civil Aeronau- 
tics Authority, ‘Civil aircraft have be- 
come too numerous for our limited staff 
to inspect promptly. The result has 
been that on many occasions, planes 
have been kept on the ground awaiting 
the arrival of an inspector. We want 
this situation reduced to an absolute 
minimum. 

“These aircraft inspection representa- 
tives signify our first substantial trial 
of this plan in the field of equipment. If 
the plan works satisfactorily, it will be 
expanded. The inspection representa- 
tives selected by our regular inspectors 
are technicians of known ability and 
integrity who are engaged full-time in 
the business of servicing aircraft. Our 
inspectors, of course, reserve the right 
to double-check the inspection repre- 
sentatives’ verdicts whenever they de- 
sire. The whole idea is to speed up 
clearances.” 


To standardize the numbering and 
marking of airport runways and land- 
ing strips, the C.A.A. has developed a 
simplified system which it is urging for 
national adoption. Runways under this 
system will be numbered according to 
the reciprocal of the magnetic bearing, 
a change which will eliminate much con- 
fusion for pilots and standardize air- 
port traffic control throughout the na- 
tion. 

For example, a runway lying north 
and south magnetic would carry the 
number 36 on the south end and 18 on 
the north end, representing 360 and 180 
which are the magnetic compass courses 
when flying magnetic north and south. 
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Thus a pilot approaching a field, and 
told by radio to use runway number 
36, would line up his plane with the 
runway by heading 360° while some 
distance away and carry out his landing 
without having to circle. Conversely, 
if he were to land toward the south, he 
would put the plane on a 180° heading 
on final approach to the airport. 

A runway lying east and west would 
have 9, representing 90 on the west end, 
and 27, representing 270, on the east 
end. In all cases, the zero is dropped 
so as to use no more than two numbers. 
The nearest even 10-degree number is 
used so that a runway lying 217 de- 
grees would be numbered 22, and one 
lying 304 would be 30. The numbers 
are 50 feet high and 25 feet wide. 

Where parallel runways are to be 
used, the runway to the right of the ap- 
proaching pilot will be the one used for 
landing and the letter “R” will be 
printed under the number. 

Under the old system, runways have 
been numbered numerically, with the 
runway nearest to true north numbered 
1, and the others numbered consecu- 
tively in a counter-clockwise direction. 
Thus, when a new runway was added, 
it was frequently necessary to change 
the numbers of all runways. In this 
case, too, the pilot had to circle the field 
to locate the number of the runway on 
which he was instructed to land and the 
tower operator had to give the bearing 
of the runway in his radio directions to 
the approaching pilot. The new system 
will greatly reduce the load on the air- 
port tower transmitters, since it requires 
less conversation. 


Aeronautical Chamber of 
Commerce of America 


The problem of safer landings for the 
high-speed airplanes of modern warfare 
has been solved in the research and engi- 
neering departments of American air- 
craft factories. 

The answer, according to the Aviation 
News Committee, lies in the tricycle 
landing gear, pioneered in this country 
and highly praised by British pilots who 
have found American-built warplanes 
thus equipped ideal for operations on 
and off the limited landing areas pre- 
scribed by the European war. 
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Luminescent Laminated 
Sheet Stock 
for Instrument Panels 


.--Two of the Many Ways in 
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Exceptional Drying Speed 


which BAKELITE Plastics are Serving the Aircraft Industry 


The demand for greater speed in aircraft manufacture and 
performance is matched by the need for increased durabil- 
ity and operating efficiency. These requirements are met by 
BAKELITE Plastics which, because of their great variety and 
versatility, are serving the Aircraft Industry in numerous 
ways. Two contrasting examples are BAKELITE Resins for 
protective finishes, and Laminating Varnishes for the pro- 
duction of laminated plastics. 

Drying time for surface coatings has been speeded up, 
in some instances, to /ess than one minute, by using finishes 
formulated with BAKELITE Dispersion Resins. These fin- 
ishes assure great durability, because they will not blister, 
wrinkle, surface dry or “‘case harden.” They do not become 
brittle with age. They also possess greater resistance to 
moisture and have unusual sealing and filling properties. 

The development of luminescent laminated plastics for 
such applications as instrument panels and dials makes for 
greater safety in night flying. The fluorescent and phos- 
phorescent markings are incorporated in the laminated 


plastic structure. They cannot be chipped or rubbed off and 
are effectively protected against moisture and wear. The plas- 
tic panels and dials are unaffected by grease and solvents. 
They are readily cleaned by wiping with a damp cloth. 

For detailed information on the many types of BAKELITE 
Plastics, write for copies of Booklet 46M, “‘Bakelite Mold- 
ing Plastics,” and 46P, ‘New Paths to Profits.” Also, em- 
ploy the services of the Bakelite Engineering Advisory 
Staff to help you solve your plastics problems. 


BAKELITE CORPORATION, 30 EAST 42ND ST., NEW YORK 


Unit of Union Carbide and Carbon Corporation 


UCC) 


BAKELITE 


TRADE MARKS 


The word “Bokelite” ond the Symbol ore registered trode-morks 
co 


identifying products of Bokelte Corporation 
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The engineering departments of sev- 
eral aircraft companies contributed 
long hours of research to development of 
the tricycle gear in its modern form. 
Some of the world’s earliest airplanes 
utilized the three-wheel type of gear, but 
during the World War the trend swung 
to the two-wheel type. It was not 
until such organizations as Douglas, 
Bell, Consolidated, Lockheed, North 
American and Martin began equipping 
their airplanes with a tricycle gear de- 
signed for modern craft that it returned 
to popularity. 

Protracted studies were made with 
landing gear test vehicles which in- 
cluded weight, balance, tread and wheel- 
base dimensions similar to those pro- 
posed for the actual airplane. Many 
of these tests were run up as high as 70 
m.p.h. over all sorts of terrain, ranging 
from concrete runways to rough coun- 
try sod. 

In discussing the tricycle as used on 
the Airacobra, F. P. Bassett, assistant 
project engineer of the Bell plant, said: 

“One of the outstanding advantages 
obtained by the use of the tricycle gear 
is that landing technique is greatly sim- 
plified for pilots of limited experience. 
All landings are much safer since it is 
not necessary to stall the airplane. 
There is now very little excuse for over- 
shooting the field since higher landing 
speeds are permissible, and it is impos- 
sible to nose over due to excessive brake 
application at any speed. 

“When rolling, the plane does not 
‘porpoise’ due to rough ground or excess 
speed. Ground looping is eliminated. 
Stability while rolling is not seriously 
affected, even if a tire should blow out 
or a brake become locked. Other ob- 
vious advantages are the added safety 
obtained in case of landings at night or 
in poor visibility.” 


Curtiss-Wright Corporation 


The first of a large number of newly 
completed advanced combat trainers, 
the Curtiss SNC-1 type, have been de- 
livered to the U.S. Navy by the St. Louis 
plant of Curtiss-Wright Corporation’s 
Airplane Division, for the training of 
combat pilots. The new trainer is a 
two-place, full-cantilever, low-wing 
monoplane of all-metal construction. It 
is powered with a nine-cylinder 450 hp. 
Wright Whirlwind engine, is equipped 
with retractable landing gear for in- 
creased speed and maneuverability and 
has split-type flaps for reducing landing 
speed. 

The new type may be adapted to all 
kinds of training activities in naval avia- 
tion including gunnery, bombing and 
instrument flying. It can be equipped 


with machine guns and light bombs for 
training pilots under combat conditions. 
It has provisions for radio transmitter 
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and receiver, and also oxygen facilities 
for combat training at high altitudes. 
In a national emergency, it would serve 
as a first class auxiliary defense unit. 

The front cockpit is reserved for the 
pilot and contains complete flight in- 
struments, power plant and armament 
controls. The rear cockpit is equipped 
for use by an instructor, gunner or ob- 
server; and all flight and power-plant 
controls of the front cockpit are dupli- 
cated. 


Douglas Aircraft Company, Inc. 


The War Department has authorized 
release of information on the Douglas 
A-24 dive bomber, indicating some of 
the changes in Air Corps operations 
which have been incorporated in the 
light of recent military developments. 
The A-24 is similar to the model SBD-3 
which the company has been delivering 
to the Navy. Certain adjustments 
have been made to accommodate Army 
armament and radio equipment and to 
adapt the A-24 to land instead of car- 
rier operations. 

The Army’s new dive bomber is a 
single-engined two-place low-wing 
monoplane equipped with retractable 
landing gear. It is powered by a 
Wright R-1820-F 52 engine and is 
equipped with a three-bladed propeller. 

Classified as a light bombardment 
type, the A-24 will supplement the Air 
Corps development of a rounded bom- 
bardment force to include all types of 
aircraft for engaging any potential 
enemy. Continued emphasis is placed 
on the importance of heavy and medium 
bombers for long-range operations and 
of light bombers, such as the A-20 and 
A-24, for attack purposes and special 
missions. 


E. |. du Pont de Nemours and 
Company 


Explosive rivets made by Du Pont 
may prove an important factor in ac- 
celerating American aircraft production 
and simplifying design. The rivet is of 
a new type with high explosive secreted 
in a cavity at the end of the shank. 
Heat, applied to the rivet head by an 
electric gun, detonates the charge. The 
explosion expands the charged end of 
the shank, thus forming a “blind” head 
and setting the rivet. 

The whole operation is performed 
from one side with greater ease than is 
possible by any mechanical means now 
being used in aircraft factories. Engi- 
neers estimate that from 800 fastening 
points in an all-metal pursuit airplane 
to as many as 10,000 on the largest all- 
metal bomber are accessible from only 
one side. This has been one of the most 
troublesome factors in the mass produc- 
tion of military aircraft. 
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Using the best mechanical methods 
now available, a skilled worker can only 
set about two to four blind fasteners per 
minute after they have been placed in 
the holes. The equipment is com- 
paratively costly. The new rivets may 
be installed by one workman at a rate 
of 15 to 20 rivets per minute, once they 
are in place. The riveting iron weighs 
less then five pounds. The rivets them- 
selves weigh only a fourth as much as 
generally used blind fasteners of me- 
chanical design. 

So finely has the explosive charge been 
controlled that the expansion it effects 
may be held within limits of 0.002 in. 
All-metal design, pre-eminently employ- 
ing light metal, requires between 40,000 
and 500,000 rivets per plane according 
to its size. The trend is to increase the 
number as airplanes grow larger. For 
example the recently completed Doug- 
las B-19 is said to have over 3,000,000 
rivets. 

Many kinds of mechanical blind 
rivets have been developed, but in gen- 
eral they have compared unfavorably 
with the “bucked” rivet in physical and 
structural properties, besides being diffi- 
cult to install economically. So serious 
has been this difficulty that it has in- 
fluenced airplane design through the 
efforts of designers to avoid blind fasten- 
ers. 

The new rivets now being manufac- 
tured are of an aluminum alloy. Of 
varying diameters and sizes to meet 
structural requirements, they are of 
modified brazier head and countersunk 
types, the latter permitting the flush 
riveting required by modern aircraft. 

The rivets are installed in the age- 
hardened condition and do not require 
refrigeration after heat treatment as is 
necessary with solid rivets of the same 
alloy. In shear and tension, these 
rivets develop values which are approxi- 
mately the equivalent of driven rivets 
in common use. 


The B. F. Goodrich Company 


A new lightweight air hose so flexible 
that the 4/:-in. size can be bent to a 
three-inch radius without collapsing or 
cutting off the air supply is announced 
by The B. F. Goodrich Company. 

The hose has been designed so that 
strength and efficiency are combined 
with minimum weight and ease of hand- 
ling and should have particular appeal 
to shop men handling pneumatic tools. 
Of two braid construction, the hose can 
easily withstand working pressures of 
from 80 to 125 pounds. 

Compound of the tube is of oil resist- 
ant rubber, with excellent heat-resisting 
characteristics. The tube does not flake 
or clog tools. Yarn reinforcement af- 
fords a safety factor of more than five 
to one under a working pressure of 125 
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BS ON AN AVIATION SPARK PLUG IS THE BEST 


GUARANTEE OF BETTER PERFORMANCE FROM 


AVIATION ENGINES .. LARGE OR SMALL 


Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 
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pounds, while the insulation has been 
especially developed to assist in flexi- 
bility and resistance to kinking. 


Three new Vibro-Insulators, the de- 
vices of rubber and metal which de- 
crease vibration and noise in machinery 
of many types, are announced by The 
B. F. Goodrich Company, and listed 
as Types 14, 33 and 36. They are for 
general application. 

Type 14 is recommended for a load in 
vertical shear of 80 lbs. per sq.in., de- 
flection in shear of one in. at a loading of 
80 lbs., and minimum disturbing fre- 
quency at this deflection 470 per min- 
ute. This type also is supplied with 
the rubber in compression, by placing 
the metals in a horizontal position. The 
maximum recommended load under 
compression is 250 lbs. per in., deflec- 
tion at that loading of 5/;. in. and the 
minimum disturbing frequency at that 
deflection 850 per minute. 

In Type 33 the rubber is applied only 
in compression, with the maximum load- 
ing 150 Ibs. and deflection at that point 
5/32 in., with the minimum disturbing 
frequency at that deflection 1,200 per 
minute. 

Type 36 is best adapted to work with 
the rubber in compression, although it 
can also be applied in shear. With 35 
and 50 durometer hardness loading be- 
yond 20 per cent of the rubber thickness, 
or 0.175 in., is not recommended. Un- 
der this load the minimum disturbing 
frequency is 1,250 per minute and the 
load necessary to deflect 35 durometer 
mounting is 100 lbs. and for 50 durome- 
ter mounting 85 Ibs. These are 
maximum load limits with lower loads 
recommended where possible, especially 
where disturbing frequencies are greater 
than 1,250. 


Kolisman Division of Square D 
Company 


A new type of Kollsman Direction 
Indicator, with the dial on a 45° angle, 
intended for mounting at the lower part 
of the instrument panel, has recently 
been developed for the Navy by Kolls- 
man Division of Square D Company. 

A need for this type of Direction Indi- 
cator Compass appeared recently when 
the Navy found it necessary to move the 
compass from its regular place atop the 
instrument panel. Commercially, the 
new Direction Indicator may meet a 
similar need when circumstances will 
not permit mounting the compass in its 
regular place. 

The angle type model has all the fea- 
tures of the Kollsman Direction Indi- 
cator with the vertical dial. This in- 
cludes the stationary compass-rose dial 
with the movable pointer and the refer- 
ence index which can be set to any de- 
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The pace of U.S. aircraft production increases, according to figures and photos issued 
by the Aeronautical Chamber of Commerce of America. The upper left picture shows 
final assembly of Lockheed P-38s. Lower left, the same interceptors, ready for delivery. 
Upper right, the fuselage of a Consolidated B-24 entering the factory on the roof-high 
monorail system. Lower right, the assembly of North American B-25 medium bombers. 


sired heading, making it only necessary 
to match pointers when following a 
course. 


Luscombe Airplane Corporation 


Designed and produced especially for 
the Civilian Pilot Training Program is 
the new Luscombe Silvaire, Model 8D-1, 
a two-place all-metal side-by-side high- 
wing monoplane with 1,310 lbs. gross 
weight. Powered by a 75 hp. dual ig- 
nition Continental injector engine, the 
new model has two 12-gallon fuel tanks 
in the wings giving it a range of 500 miles 
at its rated cruising speed of 110 m.p.h. 

General construction details and ap- 
pearance of the new plane are similar 
to the familiar Luscombe airplanes now 
in use. Fuselage is full monocoque of 
riveted Alclad sheets. The strut braced 
wings have Dural extruded spars and 
ribs, covered by Grade A Flightex fabric. 
Tail surfaces are full cantilever with-no 
externa! bracing. 

Standard equipment includes brakes, 
steerable tailwheel, compensated com- 
pass, trim tab, formed Vinylite wind- 
shield, full cabin upholstery, carpet, 
propeller spinner, instrument panel, 
dual ignition and fuel injector. 

Special provision is made for the in- 
stallation of two-way radio and full 
blind-flying instruments. Because of 
its economical operation, high useful 
load of 600 Ibs., high cruising speed and 
long range, this new Silvaire is of special 
interest to operators engaged in the 
cross-country phase of the new C.P.T.P. 
secondary course. 


Moraine Products Division 


Representing what is described as a 
new technology in control of filtration 
and flow of liquids and gases, a porous 
metal product known as ‘‘Porex”’ has 
just been introduced by Moraine Prod- 
ucts Division of General Motors Cor- 
poration. Porex has two principal func- 
tions which are to remove foreign ma- 
terials from fluid, such as oil, and to 
alter the characteristics of gases by dif- 
fusion, reducing pressures and controll- 
ing flow rates. It is manufactured 
from powdered metal subjected to a 
series of processing operations. 

Applications for Porex, the announce- 
ment states, are found in almost any 
appliance or piece of industrial equip- 
ment involving the flow of gases or 
liquids. These uses are found in 
pumps, refrigerators, fuel lines, lubri- 
cating systems, oil burners, evaporators, 
absorbers, paint sprayers, premixed gas 
burners and other devices. 

Among its advantages, according to 
Moraine Products engineers, are its 
physical characteristics, such as chemi- 
cal composition, structure, porosity, 
strength and ductility, which may be 
varied within certain limits to suit spe- 
cific applications. Similar variations 
may be accomplished in its size and 
shape. Standard shapes now avail- 
able are disks, sheets, cylinders and 
truncated cones; special shapes are also 
obtainable. 

One important and unique feature of 
the material is its ability to be bonded to 
steel and copper. In this way, it can 
be made an integral part of solid metal 
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North of Boston to Montreal and points in Maine, 
Northeast Airlines now offers the same Douglas luxury travel that 
distinguishes America’s major airlines. A fleet of new 24-passen- 
ger Douglas transports enables Northeast to give the utmost in 
speed and comfort—whether you are business bound or pleas- 
ure bent. Douglas Aircraft Co. Inc., Santa Monica, California 


FIRST AROUND THE WORLD 7. 4 FIRST IN AIRLINE SERVICE 
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Northeast Airlines helps speed 
ee defense by expediting travel be- 
ee: — tween New England, arsenal of 
a democracy, and Canada—at war. 
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which may be machined, ground, bored, 
threaded or processed for individual re- 
quirements. 


Northrop Aircraft, Inc. 


According to releases from Northrop 
Aircraft, Inc., significant importance is 
attached to experimentation and re- 
search even in a day when the keynote 
of the industry is volume. Symbolic 
of the research work being done at the 
Northrop plant is the wind tunnel ad- 
jacent to the main factory building 
where models of the “‘airplane of the 
future” are daily undergoing tests. 

The Northrop tunnel is one of the 
largest owned by a private manufac- 
turer in the United States. Of the same 
size as the tunnel at the Guggenheim 
Aeronautics Laboratory of the Cali- 
fornia Institute of Technology, Pasa- 
dena, and the one at the University 
of Washington, Seattle, it was designed 
by the Northrop engineering depart- 
ment assisted by Dr. Th. von Karman 
of the California Institute of Technology. 

The tunnel is of the return type, with 
a testing wind velocity of 150 m.p.h. 
with present power. The tunnel is 
designed for much higher pressures than 
will be used at the present time and by 
simply adding more power can develop 
greater testing speeds if they are de- 
sired at a later date. The largest sec- 
tion of the tunnel is 35X22'/2 ft. with 
the average size 22'/ ft. in diameter 
narrowing to a 10-ft. throat in which 
the model is suspended. 

The size of the tunnel was chosen to 
allow the use of the same models in 
check tests at the Pasadena or Seattle 
tunnels. The testing speed of the 
Northrop tunnel is slightly lower than 
that ordinarily used at Pasadena, 

The model is suspended in the tunnel 
by a method of rigging similar to that 
used in the tunnel at the University of 
Washington. This method of suspen- 
sion permits tests and measurements of 
lift, drag, side-force, pitch, yaw and roll- 
ing moments at the same time. 

Forces are measured on six Toledo 
scales simultaneously from one position 
by the operator who can lock the scales 
to get his reading at one time if he de- 
sires. Changes in pitch and yaw set- 
tings during the test run can be made 
without shutting down power or re- 
moving the model from the tunnel. 
The ease with which the model can be 
mounted and the rapidity with which 
test data can be recorded make this 
an ideal rigging system. 

The models to be used in this tunnel 
are constructed largely of laminated 
hardwood, usually mahogany, with 
various fittings and control surfaces 
made of metal. They are very accur- 
ately and carefully shaped to scale, 
painted and rubbed down to as high a 
polish as possible. 


FROM THE INDUSTRY 


Ohmite Manufacturing Company 


A 2'/2 meter band R.F. plate choke, 
adaptable to transcievers and 2!/, meter 
mobile transmitters, has been added to 
the series manufactured by the Ohmite 
Manufacturing Company of Chicago. 
The new plate is a single layer wound 
on a low power factor steatite tube, the 
winding being covered with a moisture- 
resistant insulating material. With this 
type of construction, there is no possi- 
bility of the winding collapsing under 
operating or overload currents. 

Because of the single-layer winding, 
the voltage differential between adja- 
cent turns is low and the possibility of 
breakdowns between turns is minimized. 
The chokes are designed so that no por- 
tion can resonate independently to cause 
energy absorption or harmonic fre- 
quencies. The new Z-O R.F. plate 
choke is 1%/, in. long and has a tube di- 
ameter of 1/, in. 


Piper Aircraft Corporation 


The completion of the second army 
maneuvers in Tennessee June 26 
brought closer to reality the use of light 
airplanes for military purposes. The 
recent large-scale maneuvers of the 
Second Army saw a fleet of Piper Cubs 
in action for the first time in simulated 
war conditions, and according to recom- 
mendations by high ranking army offi- 
cers their performance has indicated 
possibilities for future use. 

Seven specially equipped Piper Cub 
Trainers participated in the three 
weeks’ maneuvers. T. I. Case, Piper 
factory representative who has been 
active in promoting military interest in 
Piper Cubs for the past six months, was 
in charge of the first official tests con- 
ducted by the army with light com- 
mercial airplanes. The Piper Cubs 
used were standard Trainers powered 
with Continental 65 hp. engines. They 
were equipped with special radio equip- 
ment which included receivers, and 
transmitters on army frequency chan- 
nels. 

During the maneuvers these airplanes 
were used for direction of artillery fire, 
liaison work in directing troop move- 
ment and courier service. The ability 
of the Cubs to fly slowly and steadily 
made possible the accurate direction of 
gun fire on the Jake’s Mountain range 
in the heart of the Tennessee Moun- 
tains. 

Direction was accomplished by use 
of two-way radio with an artillery 
officer occupying the rear seat of the Cub 
flown by factory pilots. During these 
operations, the Cubs operated from a 
clearing in the woods 298 paces long. 
Especially designed high performance 
army observation planes with five times 
the horsepower had difficulty operating 
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from the same field which was sur- 
rounded by high trees and hills. 

This latter fact was one of the de- 
ciding factors in an official decision to 
recommend light aircraft for this type 
of use according to Lieut. Col. Edwin 
G. Wells, who stated that the Cubs 
“can fly lower and slower than anything 
we've got, thus enabling the observer 
to see more than he could several thou- 
sand feet up and flying fast. Its ma- 
neuverability allows the plane to land 
in almost any field near the troops its 
crew is directing.” 

The low cost was also emphasized by 
Col. Wells who said, “not only can we 
turn out about 15 of these for the price 
of a single O-49 (current army ob- 
servation ship) but it is so easy to handle 
that a pilot with little training can op- 
erate it successfully.” 

Artillery officers generally expressed 
the sentiment that they would prefer a 
large reserve of the cheaper light air- 
planes than a small number of the large 
and more expensive O-49’s now avail- 
able. In addition to these possibilities 
Col. Wells stated: 

“The airplane can be used as a means 
of securing enemy information in the 
immediate vicinity of the front lines 
and we can also move our guns into 
positions against tank attacks more 
quickly than the tanks can move into 
position for attack.” 

Throughout the maneuvers officers 
and general staff members were im- 
pressed with the ability of the Cubs to 
land and take off from improvised fields 
and at times highways were used for this 
purpose. During their missions of 
carrying messages, transporting offi- 
cers, and reporting enemy action, 102 
separate pastures, roads, and hay fields 
were used by their pilots. 


Wright Aeronautical Corporation 


The initial flight of the Douglas B-19 
marks the first time that engines total- 
ing 8,000 hp. have ever been flown in 
one airplane. The largest airplane built 
to date is powered by four 18-cylinder 
Wright Cyclone engines, giving it power 
that is 25 to 50 per cent greater than 
any other bomber in current use, ac- 
cording to the Wright Aeronautical 
Corporation, builders of the engines. 

In contrast to the power available in 
the Douglas B-19, the other multi- 
engined bombers of today have from 
4,000 to 4,800 hp. available at take-off. 
In the commercial field the largest air- 
craft in service are the trans-oceanic 
Clippers of Pan American Airways. 
They have a total of 6,400 hp. from four 
Cyclone 14-cylinder engines of 1,600 hp. 
each. 

Oddly enough, the almost forgotten 


(Continued on page 59) 
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Some 155 million years ago nature turned aviation de- 

signer and brought out a few experimental “‘ships” that 

would make even the wildest of freak designs look con- 

- servative by contrast. These forerunners of the birds, 

Exper imental known as pterodactyls, had reasonably efficient wings; 

but, as we can see from their muscle arrangement, they 

were hopelessly underpowered. Their slow, reptilian 

muscles were not equal to the task of getting them off the 

ground readily, and it is more than likely they had to 

climb a tree or cliff in order to take off. So eventually 

Dame Nature charged them off as experimental and 
turned to higher-powered forms of aerial life. 

For flight, whether animal or man-made, is basically 
linked to power. Through steady improvements in fuels 
and engines, aviation engineers have in a few short years 
paralleled nature’s progress of the ages. And today the 
need for more and more power from each pound of en- 
gine, each gallon of fuel, becomes increasingly urgent. 

It is to assist in the acceleration of this progress that 
the engineers of the Ethyl Gasoline Corporation work in 
close cooperation with aviation technologists. Already a 
program of continuous research has developed a great 
deal of useful data. Some of this information is im- 
mediately applicable. Much of it will be 
of greatest value in the days to come. 
All of it is dedicated to the proposition 
that the progressive evolution of Amer- 


ican aviation shall never cease. 


ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline 
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Air Freight and Express 


A bibliography giving references for research in this specialized field. Revised and brought up-to-date from the fifty volume Bibliography a 
Aeronautics compiled and published with the cooperation of the Work Projects Administration from the Aeronautical Index of the I.Ae.S. 


Now that the air transportation industry is well beyond the 
pioneering stage, various branches of our air industry are 
considering the great possibilities offered by the transporta- 
tion of freight by air. The neglect of air freight in this 
country has been occasioned by perhaps too rapid a develop- 
ment of the air transportation industry which has focused its 
attention on meeting the demands of passenger and mail 
traffic. 

The airplane offers a decided advantage in time over other 
means of travel, and the present defense program has made 
manufacturers realize the advantage of transporting cargo 
by air. Many plants manufacturing vital parts are relying 
heavily upon air transportation to avoid bottlenecks in pro- 
duction. As time becomes a more critical factor, air freight 
will assume a position of still greater significance. Carrying 
of air freight is a contribution which the airplane is making 
to national defense and, as a result of the increasing use of the 
airplane for shipping heavy freight, it may be anticipated 
that within the near future, and certainly upon the termina- 
tion of the present war, the transportation of goods by air 
will become another great industry. 

Shipping of freight by airplane is not new. On November 
7, 1910, the first shipment of cargo by air, consisting of five 
bolts of silk weighing approximately fifty pounds and valued 
at $1,000, was flown from Dayton to Columbus, a distance of 
sixty-five miles, in a skeleton-framed Wright biplane piloted 
by Phil Parmelee. The trip took seventy-one minutes, and 
the course for part of the way was marked by a large white 
streamer waved from the back of a Gig Four Train. 

Airplane delivery of merchandise was again introduced on 
March 12, 1919, when a consignment of goods from the Lord 
& Taylor Company was flown from the store’s sub-station at 
Garden City to the home of C. R. Shipley of Mount Vernon, 
New York, in less than one hour. On this trip 250 pounds of 
merchandise were carried in a Curtiss biplane JN-4 piloted 
by Roland Rohlfs, experimental pilot for the Curtiss Com- 
pany. Today, department stores are delivering articles to 
customers hundreds of miles away a few hours after receiving 
their orders. The variety of department store items being 
sent across the nation’s airways is surprising. 

Airplanes are the moving vans of Canada’s northland be- 
yond the railroads, carrying everything from eggs to mining 
equipment and motor boats. Entire mining towns have been 
transported from the end of rail and water facilities into the 
interior. In Central America the world’s largest freight- 
carrying airline, T.A.C.A., derives most of its revenue from 
hauling freight, and it has always operated at a profit. This 
line has capitalized on the virtual lack of other means of 
transportation throughout Central America. Recently a 
specially built Lockheed 14 carried a 6,000 lb. rock crusher 
casting, the heaviest load ever carried by air in Central 
America, from a seaport city to a mountain mining camp. 
This airplane had a removable freight hatch in its side and the 
roof of the cabin raised to give inside clearance where the 
wing spar crosses the cabin. In contrast, the United States 
has virtually no specially built cargo airplanes, and the air- 
lines can only offer the shipper air express which is controlled 
by the Railway Express Agency through contracts with the 
major airlines. 

The Railway Express Agency, then known as the American 
Railway Express, undertook its first major experiment in 
carrying shipments by air in 1919 when a British Handley- 
Page plane was sent from Mitchel Field, Long Island, on a 
flight to Chicago with a load of cargo. The airplane was 
forced down by head winds at Mount Jewett, Pennsylvania, 
after completing about one-half of its journey. 

The first regular air express service in the United States 
was inaugurated on September 1, 1927, when the country’s 
major airlines joined with the Railway Express Agency to 
start a nation-wide air-railway express service. It started 
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operations over 4,450 miles of airlines and averaged forty- 
three shipments a day. In 1928, the first full year of opera- 
tion, 17,006 shipments, weighing approximately thirty-two 
tons, were carried by air express. By 1936 this plan put air 
express on a door-to-door, pick-up-and-delivery basis in 215 
cities in the United States and Canada and in thirty-two 
foreign countries and colonies. With steadily increasing ap- 
preciation of its possibilities, American industry shipped its 
goods by air; and, in 1936, 465,727 shipments, weighing 
1,866 tons, were carried. During this period, the only big 
airline outside the Railway Express Agency fold was Trans- 
continental & Western Air, who operated its General Air Ex- 
press Division. 

Transcontinental & Western Air entered the air express 
field in 1931 and made arrangements with Postal Telegraph 
for pick-up-and-delivery service. This arrangement proved 
very successful and in July 1932 the independent companies 
united with T.W.A. and Postal Telegraph to form an associa- 
tion known as General Air Express. <A period of competition 
started between the two systems on August 8, 1932, when 
General Air Express issued a rate schedule considerably be- 
low the Railway Express Agency rates. At first, General 
Air Express led in revenue but gradually began to fall behind 
Railway Express Agency. 

In 1935 the Railway Express Agency announced the sign- 
ing of contracts with twenty airlines. This unification of air 
express included all major airlines with the exception of 
T.W.A. The latter signed a contract with Railway Express 
Agency on September 1, 1937, exactly ten years after the 
Railway Express Agency started its Air Express Division. 
With the acquisition of the former T.W.A. subsidiary air ex- 
press unit, the Air Express Division of the Railway Express 
Agency was able to offer shippers a unified air express service 
over the entire airline system of this country. On the first 
day of operation, 1,666 shipments of express were flown 
200,116 miles over 30,160 miles of domestic airways. -It is 
interesting to note that while unification was thought to be 
the final solution of all air express problems, actually the rate 
of growth of air express fell off after the first year. 

Today the Railway Express Agency has contracts to handle 
the express of seventeen major airlines, flying on an average 
of 319,000 miles daily, carry air express on 45,000 miles of 
airways covering all sections of the United States. It also 
acts as express agent in the United States for Pan-American 
Airways and ships express over this system to the Caribbean, 
Central and South America, Alaska, Pacific Islands, and the 


Orient. 
The total shipments made by the R.E.A. since 1935 are as 


follows: 


TABLE | 

Year Shipments Tons 
1935 200,926 770 
1936 465,727 1,866 
1937 658,917 2,146 
1938 716,889 2,371 
1939 870,806 2,925 

3,850 


1940 1,978,189 


Last year shipments passed the one million mark for the 
first time in the thirteen-year history of air express. Ship- 
ments for the first quarter of this year increased 27 per cent 
over shipments for the corresponding quarter of last year. 
Gross revenue from nation-wide air express in May 1941 in- 
creased 46.00 per cent over May 1940. Shipments for the 
month of May totaled 112,089, an increase of 26.5 per cent over 
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Am Wedn and British pilots are trained accurately 
—with Kolisman Precision Instruments. For they'll see 
these same familiar Kolisman faces in fighting and 
bombing planes on both land and sea! 


To “keep ’em flying” is nét a matter only of reliable 
planes like these swift Bell Airacobras. 


It’s also a matter of accurately trained fighting and 
bombing pilots. 


To fight at 400 miles an hour or more, to find and 
| bomb “a needle in a haystack”, to perform difficult 


missions without benefit of radio b —all d d 
the utmost in accurate flight. 
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the corresponding month in 1940. Increase in route mileage, 
frequency of service, and use of air express in the National 
Defense Program accounts for this increase. An increase of 
almost 40 per cent in the weight of loads carried in the first 
part of this year indicates that more heavy machine parts are 
being sent by air. 

The continual surging forward of domestic air express in 
this country can be clearly seen from a review of C.A.A. 
statistics given in Table 2. 

While the use of air express is continually increasing in this 


planes having a high ratio of pay load per horsepower and 
pay load per gross weight. 

The present handling of freight is unsatisfactory and so ex- 
pensive, five to seven times greater than railroad rates, that 
air freight is not being used except in emergency. To at- 
tract ordinary commerce and increase cargo traffic, rates 
must be reduced. The airlines have control over the rates, 
but their contracts require that the R.E.A. be notified of any 
change in rate and that air express charges must never be less 
than double first-class rail rates. 


TABLE 2 


Express Carried 


Ton-Miles 


Year Lbs Dollars 
1936 6,958,777 1,860,809 804,806 .68 
1937 7,127,369 2,156,070 1,200,583 . 87 
1938 7,335,967 2,173,706 1,215,459 .91 
1939 9,514,299 2,705,614 1,437,748 .70 
3,469,485 2,076,413 .00 


1940 12,506,176 


Express Revenue 


Total Revenue 


% Increase 


% Increase 
% of Total over Pre- over Pre- 
Revenue vious Year Dollars vious Year 

2752 31,916,117 .20 
3.24 49.18 37,109,157 .03 16.27 
3.03 12.31 40,070,694,40 7.98 
3.04 18.28 47,319,892 04 18.09 
2.74 44.42 


75,840,577 .00 60.27 


country, its total daily volume is very small. With the ex- 
ception of the Air Freight Division operated by the Army 
Air Corps, there is practically no transportation of heavy 
freight in this country. The U.S. Army Air Corps has for 
some years been interested in the development of an air trans- 
portation system of its own and has set up the Tenth Trans- 
portation Group with operation headquarters at Wright Field. 
The Air Corps is gradually shipping more and more of its 
equipment to various army air bases by air in order to de- 
velop a system which, in time of emergency, could replace 
ground transportation facilities which might be disrupted. 
Although in January 1939 only eight airplanes were in ser- 
vice, by the end of the year this Air Corps unit carried 50 per 
cent more ton-miles than all the domestic airlines combined. 
Last year seven squadrons, consisting of between fifty and 
sixty especially equipped load carrying airplanes, transported 
over two million ton-miles of engines, propellers, parts, and 
supplies. The manufacture of huge bombing planes capable 
of carrying heavy loads under all weather conditions and the 
accomplishments of the Air Freight Division of the Air 
Corps indicate the possibilities of transportation of cargo by 
air. 

It has long been known that the principal source of profits 
of railroad and steamship companies are derived from freight 
and express traffic. The airlines consider the carrying of 
freight of incidental importance and operate their airplanes 
to obtain revenue from their mail contracts and passenger 
traffic. Reports show that although the transportation of 
freight and express by air is increasing at a greater rate than 
passenger transportation, less than five per cent of the air- 
lines’ total revenue is obtained from carrying freight and ex- 
press. This operation policy is in direct contrast to the prac- 
tice of other systems of transportation, and the future of air 
transportation is indeed promising if one assumes that in the 
air, as well as on the ground, the carrying of cargo can bring 
a greater revenue volume than passenger traffic. 

The vital part which the air transportation industry is 
playing in the acceleration of defense shipments, as shown in 
the increasing growth of air express service in recent months, 
should be a go-ahead signal to air freight. But several 
changes in airline policy are required before air freight can 
be economically operated on a large scale. The airlines are 
loading their passenger planes to capacity with goods to be 
shipped to plants working on defense orders. 

Some writers contend that for economical operation pas- 
senger and mail traffic should be separated from freight traffic. 
Passenger planes are designed for passenger comfort and 
speed. Cargo planes should be designed to lift large loads 
and carry them as economically as possible. The possibility 
of an economically sound air transportation system would be 
greatly increased by the use of specially designed cargo air- 


There are several different schools of thought regarding the 
handling of air freight. Many of the aviation experts who 
have long believed that air cargo would become the mainstay 
of civil air transportation feel that air express is now of suf- 
ficient importance to deserve an agency of its own which 
would devote all its efforts to the development of air freight. 
Others feel that the present system is satisfactory. It is in- 
teresting to note that in Europe two systems are used. Be- 
fore the war the volume of air express carried by European 
airlines was greater than that carried by the airlines in this 
country. This was because of the high railway rates and in- 
surance charges for railway express in Europe. Germany, in 
1925, began an air-railway service similar to the system used 
in this country. Both Air France and British Imperial Air- 
ways operated their own pick-up-and-delivery service with 
their own trucks. Efforts are now being made to reconcile 
conflicting interests, so that development of air cargo in this 
country will not be retarded. 

Recent developments indicate that the coming of the cargo 
plane will not be long delayed. A corporation, Air Cargo, 
Inc., has been formed by American Airlines, Eastern Air 
Lines, T.W.A., and United Airlines to study the possibility 
of developing the transportation of freight and express by air. 
This investigation will require about two years and is being 
made because these four companies feel that after the present 
war, the carrying of freight will become a far greater industry 
than it is at present. The cost studies and investigations of 
this new company are to be based on the development of 
new types of cargo planes. With cooperation of this kind 
between the airlines, this country after the present emergency 
will have the world’s best air cargo service. 

The formation of a cargo handler’s school by United Air 
lines at its general headquarters in Chicago is a further indi- 
cation of the growing importance of air freight. This school 
is being conducted through the joint efforts of the Boeing 
School of Aeronautics and United's personnel and mail and 
express departments. New employees will be taught the 
best methods of handling all forms of cargo, while the regular 
employees will be given a refresher course. 

It is by no means visionary to picture that within a few 
years air freight in this country will be established on a basis 
similar to the railway freight and trucking industry with 
companies operating cargo airplanes only, and having their 
airports and terminals located near the centers of railroad 
and steamship facilities for trans-shipment. It is only 
necessary for the manufacturer and airline engineer to unite 
in solving cargo airplane design problems, as was done when 
the present passenger planes were developed, to enable air 
freight to take its place as a definite part of the vast freight 
transportation industry in the country. 

Ropert R. DExtTER 
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BACKGROUND FOR BOMBARDMENT 


No sudden inspiration was the design of the U. S. 
Army’s new Martin B-26 . . . with “striking power 
unequalled in a medium bomber”. . . “faster than 
many pursuit planes now fighting in Europe” 

pour gunfire in all directions . . . the world’s 
“fehtin bomber. 


Back of the Martin B-26 lies the longest bombing 
experience in the annals of aviation—28 years 
long! In 1913, five years after he built his first air- 
plane, Glenn L. Martin built America’s first 
Military Training Plane, in it acted as bombar- 
dier in the U. S. Army’s first bomb-dropping ex- 


periments. Five years later came the earliest of 
the famous Martin Bombers, first twin-engine 
bomber in history, standard of the Army for a 
decade. Again, in 1932, the precedent-shattering 
Martin B-10 Bomber, 100 miles an hour faster 
than any other service bomber of its time, revolu- 
tionized aerial tactics, was awarded the coveted 
Collier Trophy. And these are but high spots of a 
bomber-building experience which also produced, 
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among other important types, the first air-cooled- 
engine bomber, the first dive bomber to carry a 
1,000-pound bomb, great patrol bombers for the 
Navy, and the now famous Martin “Maryland” 
Bombers for Britain. 

Now, out of the rich experience of the oldest and 
one of the largest aircraft manufacturers in the 
world, Martin B-26 Bombers are roaring from 
production lines in a swiftly mounting torrent of 
air power—joining the Army at a rate never be- 
fore equalled in the production of large military 
air craft. America is meeting the challenge! 

THE GLENN L. MARTIN COMPANY, BALTIMORE, MD., U.S.4- 
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HOURS PER DAY 


Ranger engines in active service at a score of Army and 
other training fields are now logging an average of 1,411 
hours every day in the week, every week in the year! , 
j Air, under controlled pressure, effectively cools the 
6 in-line cylinders of the 175 horsepower Ranger en- 
gine in the PT-19 Fairchild Trainer. 

Despite the hard pounding of training service. de- 
| spite the varying climatic conditions from Canada to 
the Gulf, Ranger has proved its thorough efficiency in 
this mass test. 

One school, operating 191 Rangers. reports an aver- 


age oil consumption of one pint an hour: gasoline con- 


sumption at eight gallons an hour. 


With Ranger there can be 


no compromise with quality 


AIRCRAFT ENGINES 


FARMINGDALE, LONG ISLAND, NEW YORK 
DIV. OF FAIRCHILD ENGINE & AIRPLANE CORP. 


< 
| 
{ 
4 
‘ 
‘vi 
\ 


Efficient Cargo-Carrier; Flight, March 21, 
1935, page 311. 

Air Express Up; Business Week, March 16, 
1935, pages 28, 29. 

Curtiss-Wright Condor as a Freighter; Aero 
Digest, February 1935, page 43. (Also Scientific 
American, May 1935, page 240.) 

Freighter; Aviation, February 1935, page 73. 

Airplane Travel; Express Carried Monthly; 
Sy of Current Business, January 1935, page 


Flying 740 Tons of Freight over the Andes; 
Compressed Air Magazine, January 1935, page 
4634. 

Saving Expensive Minutes, by M. Farrell; 
Nation's Business, January 1935, pages 51-53. 


1934 


Air Express; Coast-to-Coast Service in 18 
Hours; usiness Week, December 21, 1934, 
page 10. 

Something New in Stalls, by A. N. Peck; 
Sportsman Pilot, December 15, 1934, pages 22-24. 

Good Trains of the Air, by J. C. Hancock; 
Electrical Review, December 7, 1934, page 801. 

Fairchild Military Cargo Transport; Aviation, 
December 1934, pages 410-412 

Fairchild XC-31 Military Cargo Transport, 
Aero Digest, December 1934, pages 44, 45. 

ge Plants Fly into New Guinea, by 
F. Short and H. D. Hodgins; Electrical 
Journal, November 1934, pages 432-434. 

Air Freight in Mexico, by John R. Woodside; 
Western Flying, October 1934, pages 16, 17. 

Air Shipments; Eastern Air Lines Wins Right 
to Carry Air Freight in Bond; Business Week, 
September 29, 1934, page 31. 

Golden Galleons of the Air; Transporting 
Gold and Silver in Latin America; Popular 
Mechanics, September 1934, pages 362-365. 

Hydro-Electric Station Flies into Wilds of New 
Guinea; Power Plant Engineering, September 
1934, page 426. 

Flying Packages, New Rate Structure for Air 
Express; Business Week, August 11, 1934, page 8. 

Air Express to Latin America; Aero Digest, 
August 1934, page 21. 

New Air Service; Pan American Airways and 
Railway Express Agency Offer New Door-to- 
Door Delivery; Business Week, July 14, 1934, 
page 27. 

Alaskan Freight Line Opens; Aero Digest, 
July 1934, page 38. 

Gold Transport by Air; Loads on Africa and 
India Routes Increasing; Engineering and Mining 
Journal, July 1934, page 297. 

Plane vs. Auto in Industry, by K. J. Fanshier, 
Popular Aviation, July 1934, pages 29, 30. 

An Air Freighter in the Andes; Flight, June 14; 
1934, page 578 

Russia Tows Freight Behind a Mother Ship; 
News Week, June 2, 1934, page 23. 

Das Fracht- und 
Dornier-Do F., by A. Fieser; Z.V.D.1., May 
19, 1934, pages -602. 

Freight by Air; Flight, May 16, 1934, page 482. 

Wings for Commerce, by R. Le Brock; South- 
western Aviation, May 1934, pages 7, 8. 

First All Freight British Planes; Business 
Week, April 14, 1934, page 35 

Flying 60 Tons of Machinery into the Peruvian 
Andes; Electrical Engineering, April 1934, page 
584 

Coordination in Air Express; Aero Digest: 
February 1934, page 20. 

The High-Speed Heinkel HE-70 Mail Airplane, 
by E. Heinkel; Washington, 1934, 15 pages. 
(N.A.C.A. Technical Memorandum No. 746.) 

Use of Airplanes in Mining and Petroleum 
Operations, by Hugh M. Wolfin; Washington, 
U.S. Govt. Print. Off., 1934, 28 pages. (U.S. 
Bureau of Mines Information Circular 6767.) 


1933 

Transporting Circuses by Air, by Cyril B. Mills; 
Flight, December 28, 1933, pages 1304, 1305. 

Air Express Experiences, by T. Park Hay; 
Aviation, December 1933, pages 363-365. 

Freighting by Air, by W. B. Burchall; Canadian 
Mining and Metallurgical Bulletin, November 
1933, pages 672-682. 

Air Express Booming; Air Transportation, 
September 1933, page 9. 

Air Freight, by H. S. Leverton; Airways and 
Airports, September 1933, page 179 

Status of Air Freight, by G. 8. Lee; Dun and 
Bradstreet, September 1933, pages 2, 3. 

Air Express Aids Business, by C. G. Chadwick; 
Aircraft Age, August 1933, pages 8, 9. 

Air Express to Uruguay; Aero Digest, July 
1933, page 35. 


AIR FREIGHT AND EXPRESS BIBLIOGRAPHY 5: 


Air Express; Its Service to Bankers and 
Merchants, by J. H. Butler; Bankers Monthly, 
June 1933, pages 549-553. 

Race Is to the Swift, by T. Park Hay; Air 
Transportation, May 1933, pages 7, 9. 

Coordinated Air-Rail Express Brings Fast 
Service to Entire Country; Railway Express 
aed Railway Age, April 1, 1933, pages 477- 


Air Express; Development and Services, by 
F. E. Quindry; The Journal of Air Law, April 
1933, pages 145-187. 

Noorduyn Norseman; Arviation, March 1933, 
page 33. 

What about Air Express? by M. H. Forelich; 
Air Transportation, March 1933, pages 8-11. 

Air Express and Bad Weather; Air Express 
Cooperation; Scientific American, March 1933, 
pages 168, 169. 

Scheduled Air Express Routes; Air Commerce 
Bulletin, February 15, 1933, page 397. 

New Danish Express Service; The Aeroplane, 
February 1, 1933, page 186. 

A Real Express Service; The Aeroplane, Janu- 
ary 11, 1933, page 63. 

Map Showing Airlines Served by Railway Air 
Express; Aero Digest, January 1933, page 32. 

Who best What by Air Express? by R. 8. 
Findley; U.S. Air Services, January 1933, pages 
27, 28. 

Air Transport of Mine Equip 
and Personnel, by A. Dresel; Engineering and 
Mining Journal, 1933, pages 201, 2. 

Flying Heavy Freight into the eames Andes, 
by Breese Rosette; Compressed Air Magazine, 
1933, pages 4231, 4232. 


li 


1932 


Air Express Cuts Rates; Business Week, 
December 7, 1932, page 10. 

Air Express Encounters a Sales Problem of Its 
Own, by R. M. Combs, Jr.; Printed Salesman- 
ship, December 1932, pages 290, 291. 

Luftexpressgut und Flugverkehr; Die Lu/treise, 
November 1932, pages 84, 85. 

Carrying Machinery by Air; An Interesting 
Experiment in the yoy. of Mining Equip- 
ment in New Guinea, by Charles A. Banks; Atr- 
craft Engineering, October 1932, pages 261-263. 

Interline Express Service Inaugurated by 
Seven Major Airlines; Southern Aviation, Sep- 
tember 1932, pages 3, 4. 

General Air Express Long Hop toward Unified 
Cargo Service; Business Week, August 3, 1932, 
page 10. 

Air Sonnngseeaties of Gold Dredges in New 
Guinea, by C. A. Banks; Institution of Mining 
and Metallurgy a London, Bulletin, July, August 
1932, 16 pages. (Also Engineering, July 29, 
1932, pages 107, 108.) 

Airlines Form New System of General Express, 
by T. Park Hay; Aero Digest, August 1932, page 
4 (Also Western Flying, August 1932, page 34.) 

Magic of Air-Borne Merchandise, by H. Har- 
per; Aircraft, August 1932, page 30. 

Freeing the Air Forces of Their Ground 
Fetters, Cargo Transport Planes, by H. J. Knerr; 
Aviation Engineering, July 1932, pages 15-18. 

Freighting by Air, by D. S. Atkinson; Canadian 
Aviation, July 1932, pages 12-14. 

A Unified Air Express Service, by Monte C. 
Abrams; Aviation, July 1932, pages 287-289. 

Express by Air; Airports and Airlines, April 
1932, pages 13, 14 

Will Air Bagress Revolutionize Merchandising? 
by J. L. Seott; Printed Salesmanship, March 
1932, pages 28, 29. 

Fundamentals of Future Air Express Develop- 
ment, by Monte C. Abrams; Aviation, February 
1932, pages 56-59. 

Century Air Lines Establish New-Type Air 
Express Service; Western Flying, January 1932, 
page 47. 

New Tie-Up between Rail and Air Service 
Reduces Express Rates; U.S. Air Services, 
January 1932, page 33. 


1931 


Air Express Possibilities in the United States, 
by Monte C. Abrams; Aviation, December 1931, 
pages 686-688. 

A New Development in Freight Carrying Aero- 
planes, by R. C. Rowe; Canadian Mining Jour- 
nal, December 1931, pages 850, 851. 

Perplexities of Air Express, by Monte C. 
Abrams; Aviation, November 1931, pages 651-— 


Transport Fish | Airplane, by J. Montagnes; 
U.S. Air Services, November 1931, page 42. 

An Efficiency Formula for Cargo Airplanes, by 
Rathert; S.A.£. Journal, September 1931, pages 
241, 242) 252. 

Air Lines Extending Their Freight Service; 
Business Week, August 5, 1931, pages 24, 25. 


Oogsing of International Air Express; Southern 
Aviation, June 1931, page 38. 

Aerial Freight Transportation Costs as Low 
as 17-25 Cents per Ton Mile; Canadian Mining 
Journal, May 8, 1931, pages 475, 476. 

Het Jumbo-Vrachtvliegtuig der K.L.M., by 
Bree; Het Vliegveld, May 1931, pages 156- 


- SE Air Express to Start May 1, 1931; 
Southern Aviation, April 1931, page 29. 


Why Not More Freight by Air?, by Harlan D. 
Fowler; Western Flying, April 1931, pages 34-36. 


Flying Lorry; 52; Flight, February 27, 
1931, pages 186, 


Gold Takes aad by Orville H. Kneen; 
Sportsman Pilot, February 1931, pagés 30, 31. 


New Plane sags Service, by R. McDaniel; 
Southern Aviation, ruary 1931, page 13. 


Serving the New Guinea Goldfields; Flight, 
January 23, 1931, pages 79-81. 


1930 


Growth of Air Goods Transport, by H. Harper; 
Air, December 1930, pages 471-473. 

Transporting Equipment to New Guinea Mines, 
by Stanley A. Hedberg; Canadian Aviation, 
December 1930, pages 23, 30. 

Via gl Shoes and Ships and Sealing Wax, 
by R. E. M. Cowie; National Aeronautic Maga- 
zine, December 1930, pages 31-35. 

Air Transport of Dredges in New Guinea; 
Engineering and Mining Journal, October 23, 
1930, page 379. 

Freight by Air, by A. H. Meredith; Advertising 
and Selling, October 1, 1930, pages 24, 25. 

Breaks Records with Express Traffic; Kohler 
Aviation Corporation Handling 13,000 Ibs. 
Monthly Across Lake Michigan, by ™ 3 
Shannon; Airway Age, September 1930, pages 
1195 1198. 

Aeroplane in Mineral Development, by J. A. 
Wilson; Canadian Mining Journal, May 23, 
1930, pages 488-492. 

Air Express Progress, by H. Dunwoody; Engi- 
neers and Engineering, March 1930, pages 59, 60. 

Future of Air Express, by Harry Harmon Blee; 
Transportation, March 1930, pages 15-17. (Also 
Aviation, December 14, 1929, pages 1155-1157.) 

Express; The Plane’s Best Cargo, by Harry 
Harmon Blee; Pacific Flyer, February 1930, 
pages 14, 15. 

What’s What in Aviation; Plans for Air Freight 
Service under Consideration, by C. H. Biddle- 
combe; Forbes, January 15, 1930, pages 60, 61. 

The Future of Air Express; Air Commerce 
Bulletin, January 2, 1930, pages 7-9. 

Air Transport Aids Mining in New Guinea; 
and Mining Journal, 1930, pages 
594-596. 


1929-1927 


The Vickers “Vellore” Freight Carrier; Avia- 
tion, July 20, 1929, page 170. 

The Todd Monoplane, by H. A. Lindbergh; 
Aviation, March 2, 1929, pages 636, 637. 

Express by Air; Description of Operations 
Planned by United Air Express, by F. L. Hat- 
toom; Western Flying, March 1929, pages 96-98. 

Relation between Airplane Design and Use, 
by T. P. Wright; Airway Age, January, Febru- 
ary 1929, pages 22-27; 164-167. 

Ford Reports Operating Costs; Planes Used 
for Ford Motor Company in Their Freight 
Service; Million Miles Flown; Airway Age, 
November 1928, pages 61, 62. 

The Vickers “Vellore”; Flight, October 1928, 
page 65. 

Vickers; An Aerial Freighter; Airways, 
October 1928, pages 760-764. 

Flying Freight; Account of Altitude and 
Interest of American Railway Express Company 
in Commercial Aviation, by R. E. Cowie; Maga- 
zine of Business, September 1928, pages 241-244, 
276. 

The Heinkel HD-40; Aviation, March 19, 1928, 
pages 708, 720. 

Frachtflugzeuge, by A. Mueller; Luftfahrt, 
December 22, 1927, pages 371, 372. 

Shaw Publications Take to the Air; Magazine 
of Business, October 1927, pages 401, 402. 


1926-1920 
Freight Containers in Air Transport, by Archi- 
bald Black; Aviation, December 20, 1926, pages 
1038, 1039. 
N.A.T. Contracts with American Express; 
Aviation, November 15, 1926, page 850. 


American Express Signs Air Contract; Auto- 
motive Industries, November 11, 1926, page 833. 


(Continued on Page 59) 


| 
| 


THE AERONAUTICAL REVIEW—AUGUST, 1941 


A change in the scale calibration... but from the stand- 
point of instrument design, and instrument dependa- 
bility, these familiar WESTONS are counterparts of the 
instruments which have been the accepted measure- 
ment standards of science and industry for over half a 
century. 

The complete line of WESTONS for aircraft service in- 
cludes: Electrical Tachometers (both AC and DC types) 
. . . Synchroscopes . . . Single and dual type Carburetor 


ermometers, Oil Thermometers, Cylinder Tempera- 
ture Thermometers, Fuel Air Ratio Indicators . . . Cabin 


Thermometers . . . Outside Air Thermometers . . . Radio 
Compass Indicators . . . Blind Landing Indicators . . . 
Ammeters . . . Voltmeters . . . Volt-Ammeters .. . 


Frequency Meters. Weston Electrical Instrument Corp., 
625 Frelinghuysen Avenue, Newark, New Jersey. 
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Aircratt Products and Services 


The companies listed in this directory contribute to the support of the Institute of the Aeronautical Sciences, 
the Journal of the Aeronautical Sciences and the Aeronautical Review through Corporate Membership dues or 


advertising or both. 


The Institute will appreciate any consideration that members and subscribers can give to the products or 


services of these companies. 
products or services not included. 


ADHESIVES 


Bakelite Corporation 
U.S. Plywood Corporation 


AIRCRAFT 


Airplane Division (Buffalo Plants), Curtiss- 
Wright Corporation 

Airplane Division (St. Louis Plant), Curtiss- 
Wright Corporation 

Boeing Aircraft Company 

Consolidated Aircraft Corporation 

Douglas Aircraft Company 

Duramold Aircraft Corporation 

Engineering & Research Corporation 

Fairchild Aircraft Division, Fairchild En- 
gine & Airplane Corporation 

Fleetwings, Inc. 

Goodyear Aircraft Corporation 

Grumman Aircraft Engineering Corpora- 
tion 

Intercontinent Aircraft Corporation 

The Intercontinent Corporation 

Lockheed Aircraft Corporation 

The Glenn L. Martin Company 

North American Aviation, Inc. 

Northrop Aircraft, Inc. 

Republic Aviation Corporation 

Stinson Aircraft Division, Vultee Aircraft, 


nce. 
Vega Airplane Company 
Vought-Sikorsky Aircraft Division, United 
Aircraft Corporation 
Vultee Aircraft, Inc. 


AIR TRANSPORTATION 


American Airlines, Inc. 

Northwest Airlines, Inc. 

Pan American Airways System 
Transcontinental & Western Air, Inc. 
United Air Lines Transport Corporation 


ALTIMETERS 
Kollsman Instrument Division, Square D 
Company 
Pioneer Instrument Division, Bendix Avia- 
tion Corporation 


ALUMINUM 


Aluminum Company of America 


BATTERIES 
The B. F. Goodrich Company 


BEARINGS 
Norma-Hoffmann Bearings Corporation 


BOOKS (TECHNICAL) 


Aero Publishers, Inc. 

Aircraft Books, Inc. 

Aircraft Specialties, Inc. 

Theo. Audel and Company 
Aviation Press, Inc. 

Funk & Wagnalls Co. 

Noble and Noble, Publishers 

Pan American Navigation Service 
Pitman Publishing Co. 

Reinhold Publishing Corporation 
Ronald Press, Inc. 

Thompson Aviation Publishers, Inc. 
Weems System of Navigation 
John Wiley and Sons, Inc. 


& SUPPLIES 
Fairchild Aviation Corporation 


CARBURETORS 


Bendix Products Division, Bendix Aviation 
Corporation 
Chandler-Evans Corporation 


COLLECTOR RINGS 


Edward G. Budd Manufacturing Company 
Thompson Products, Inc. 


COMPASSES 


Bendix Radio Corporation 

Fairchild Aviation Corporation 

Kollsman Instrument Division, Square D 
Company 

Pioneer Instrument Division, Bendix Avia- 
tion Corporation 

RCA Manufacturing Company 

Sperry Gyroscope Company 

Weems System of Navigation 

Weston Electrical Instrument Company 


COMPOUNDS (CLEANING) 
Oakite Products, Inc. 


CONTROLS & ASSEMBLIES 


Breeze Corporations 

Pump Engineering Service Corporation 
Simmonds Aerocessories, Inc. 

S. S. White Dental Mfg. Company 
Sperry Gyroscope Company 

Vega Airplane Company 


COOLERS (OIL) 
Edward G. Budd Manufacturing Company 
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CORD (SHOCK) 
The B. F. Goodrich Company 


COWLS 


Airplane Division (Buffalo Plants), Curtiss 
Wright Corporation 

Edward G. Budd Manufacturing Cempany 

Vega Airplane Company 


DE-ICER EQUIPMENT 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

The B. F. Goodrich Company 

Pump Engineering Service Corporation 


INSTRUCTION 


Boeing School of Aeronautics 
Casey Jones School of Aeronautics 
Weems System of Navigation 


ENGINES 


Guiberson Diesel Engine Company 

Jacobs Aircraft Engine Company 

Lawrance Engineering and Research Cor- 
poration 

Lycoming Division, Aviation Mfg. Company 

Packard Motor Car Company 

Pratt & Whitney Aircraft Division, United 
Aircraft Corporation 

Ranger Aircraft Engines Division, Fairchild 
Engine and Airplane Corporation 

Wright Aeronautical Corporation 


EXPORTERS 
Aviation Equipment and Export, Inc. 


FABRICS 
Wellington Sears Company 


FASTENERS 


Boots Aircraft Nut Corporation 
Eaton Manufacturing Company 
Elastic Stop Nut Corporation 
Simmonds Aerocessories, Inc. 
Thompson Products, Inc. 
Tinnerman Products, Inc. 


FITTINGS (STRUCTURAL) 


Edward G. Budd Manufacturing Company 
Elastic Stop Nut Corporation 
Vega Airplane Company 
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REG. TRADE MARK 


B * A* 30 airplane wing 


Successfully used for 15 years 
by Nation’s leading manufacturing plants 
for SAFELY cleaning aluminum 


cloth, famous for its uni- 


formity, is lighter, stronger 


Oakite Aviation Cleaner is the standard and approved 
material for cleaning aluminum before anodizing. . . 
and where absolute SAFETY to aluminum and its 
alloys is an essential requirement either on National 
Defense or normal production orders. 


and more closely woven 


than other airfoil fabrics. 


Further information gladly mailed. . . 
no obligation. Won’t you write us today? 


OAKITE PRODUCTS, INC., 27 Thames Street, NEW YORK, N. Y. 


WELLINGTON SEARS COMPANY 


65 WORTH STREET NEW YORK CITY 


CLEANING 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 


The Technical Information Service 


of the 


Institute of the Aeronautical Sciences 


This service has experienced personnel under the supervision of trained aeronautical engineers to 
compile any information desired. The services range from listing specialized reference books to the 
preparation of exhaustive bibliographies, digesting of reports and general surveys of any aeronautical 
subject. 

Some of the available services are: 


Photostats of any aeronautical or general engineering 


Bibliographies on any aeronautical subject. 
material. 


Reports on any aeronautical subject. 
crofilms made o Ci: 
Digests of aeronautical books, papers, periodicals and = ee oe 
references. 5 Photographs made from the Institute’s photographic 


collection. 


Drawings and tracings made. 
Engineering investigations of special aeronautical 
subjects. In addition to the services mentioned any com- 
mission which comes within the scope of the Service 
will be accepted. 


Translations in all languages. 


Biographies of individuals engaged in aeronautics. 


Research work is charged at the usual library fee of $2.00 per hour. Special arrangements may be 

made for work requiring several weeks or months. 
Translators are available for accurate transcriptions of all foreign language data. Translations are 

carefully edited by trained engineers at the standard rate of 1¢ per word. Minimum charge, $2.00. 
Reproductions of any material in the Aeronautical Archives of the Institute may be ordered at standard 


photostat rates. 
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FLOATS & SKIS 


Edo Aircraft Corporation 
Goodyear Tire & Rubber Company, Inc. 


FLOORING 


Simmonds Aerocessories, Inc. 


FORGINGS 


Edward G. Budd Manufacturing Company 
Thompson Products, Inc 
Wyman-Gordon Company 


FUEL & HYDRAULIC SYSTEMS 


Bendix Products Division, Bendix Aviation 
Corporation 

Chandler-Evans Corporation 

Eclipse Aviation Division, Bendix Aviation 
Corporation 

Pump Engineering Service Corporation 


FUELS & OILS 


The Pure Oil Company 

Shell Oil Company 

Socony-Vacuum Oil Company 
Standard Oil Company of California 
Standard Oil Company (Indiana) 
Standard Oil Company of New Jersey 
The Texas Company 


GEAR BOXES 
(ACCESSORY DRIVE) 


Pump Engineering Service Corporation 


GENERATORS 


Lawrance Engineering and Research Cor- 
poration 

Westinghouse Electric & Manufacturing 
Company 


HOSE (RUBBER) 


The B. F. Goodrich Compan 


Goodyear Tire and Rubber Company, Inc. 


HOSE CLAMPS 
Wittek Manufacturing Company 


INSTRUMENTS (AIRCRAFT) 


Cambridge Instrument Company 

W. & L. E. Gurley 

Impact Register Company 

Kollsman Instrument Division, Square D 
Company 

eenanate: Honeywell Regulator Co., Inc. 


Pioneer Instrument Division, Bendix Avia-- 


tion Corporation 
Simmonds Aerocessories, Inc. 
Sperry Gyroscope Company 
Westinghouse Electric and Manufacturing 
Company 
Weston Electrical Instrument Company 


INSTRUMENTS (ENGINE) 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Cambridge Instrument Company 

Kollsman Instrument Division, Square D 
Company 

Simmonds Aerocessories, Inc. 

Weston Electrical Instrument Company 


DIRECTORY OF AIRCRAFT PRODUCTS AND SERVICES 


INSTRUMENTS 
(METEOROLOGICAL) 


Julien P. Friez & Sons Division, Bendix 
Aviation Corporation 

W. & L. E. Gurley 

Kollsman Instrument Division, Square D 


Company 
Simmonds Aerocessories, Inc. 
INSURANCE 
Associated Aviation Underwriters 


Aero Insurance Underwriters 
United States Aviation Underwriters 


LANDING GEAR 
Bendix Products Division, Bendix Aviation 
Corporation 


Cleveland Pneumatic Tool Company 
Thompson Products, Inc. 


LIGHTS & ACCESSORIES 
(AIRPORT, AIRWAY) 


Westinghouse Electric and Manufacturing 
Company 
MAGNETOS 
Scintilla Magneto Company 


MANIFOLDS (EXHAUST) 

Airplane Division (Buffalo Plants), Curtiss- 
Wright Corporation 

Edward G. Budd Manufacturing Company 
Vega Airplane Company 

METALS (STRUCTURAL) 
Aluminum Company of America 
American Rolling Mill Company 
Climax-Molybdenum Company 
Summerill Tubing Company 

MOLYBDENUM ALLOY 


Climax Molybdenum Company 


NAVIGATIONAL EQUIPMENT 


Pan American Navigation Service 
Simmonds Aerocessories, Inc. 
Weems System of Navigation 


NICKEL & NICKEL ALLOYS 


International Nickel Company, Nickel 


Division 
OXYGEN EQUIPMENT 
Cambridge Instrument Company 
Puritan Compressed Gas Corporation 


PISTON RINGS 
Thompson Products, Inc. 


PLASTICS 


Bakelite Corporation 

Duramold Aircraft Corporation 

Westinghouse Electric & Manufacturing 
Company 


PLYWOOD 


Duramold Aircraft Corporation 
U.S. Plywood Corporation 


PROPELLERS 


Eaton Manufacturing Company 

Hamilton Standard Propellers Division, 
United Aircraft Corporation 

Lycoming Division, Aviation Manufactur- 
ing Corporation 

Propeller Division, Curtiss-Wright Cor- 
poration 


PROPELLER PARTS 


Eaton Manufacturing Company 

Hamilton Standard Propellers Division, 
United Aircraft Corporation 

Lycoming Division, Aviation Manufactur- 
ing Corporation 

Propeller Division, Curtiss-Wright Cor- 
poration 

Thompson Products, Inc. 


PROPELLER PRODUCTION 
MACHINERY 


Engineering and Research Corporation 


PUMPS (AIR, FUEL, OIL, 
VACUUM, HYDRAULIC) 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Candler-Hill Corporation 

Chandler-Evans Corporation 

Pump Engineering Service Corporation 

Thompson Products, Inc. 


RADIOS (AIRCRAFT & AIRPORT) 


Aircraft Radio Corporation 

Bendix Radio Corporation 

RCA Manufacturing Company 

Sperry Gyroscope Company 

Washington Institute of Technology 

Westinghouse Electric and Manufacturing 
mpany 


REMOTE CONTROL & 
RECORDING DEVICES 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Impact Register Company 

Simmonds Aerocessories, Inc. 

Westinghouse Electric and Manufacturing 
Company 


RIVETS 


Aluminum Company of America 
The B. F. Goodrich Company 


RUBBER PRODUCTS 


General Tire & Rubber Company 
The B. F. Goodrich Company 
Goodyear Tire & Rubber Company 


’ SCREWS, NUTS & BOLTS 


Boots Aircraft Nut Corporation 
Continental Screw Company 
Eaton Manufacturing Company 
Elastic Stop Nut Corporation 
Thompson Products, Inc. 
Tinnerman Products, Inc. 


SEATS (PILOT) 


Bendix Products Division, Bendix Aviation 
Corporation 

Edward G. Budd Manufacturing Company 

The B. F. Goodrich Company 


SPARK PLUGS 


The BG Corporation 
Scintilla Magneto Company 
Simmonds Aerocessories, Inc. 
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A Vultee ““Vanguard”’ Shrieks Down 


ENGINE ROARING ON 


GASOLINE 
SHEL AND AEROSHELL OIL 

OWN, down, down dives the 

Vultee “Vanguard”. . .“‘on the 
nose”... man and metal tense and 
straining. It’s no time for failure! 
In this new fighter, Vultee depends 
on Shell Aviation Gasoline for 
power and AeroShell Oil for lubri- 
cation .. . the oil that has been 
approved by many leading aircraft- 
engine manufacturers. 

Experience has proved that Aero- 
Shell Oil keeps rings running free, 
gives instant lubrication, reduces 
engine wear, stands up under sus- 
tained high speeds. 

Why don’t you in- 
vestigate? Address: Shell 
Oil Company, Incorpo- 
rated, 50 West 50th St., 


New York, N. Y., or 100 
Bush St., San Francisco, 


VULTEE “VANGUARD” P-48— Vultee fuels this new “Vanguard;' 
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WORLDS GREA 
ELECTRIC TC 
DRILLS—GRINDS—SANDS 
SAWS—POLISHES 
SHARPENS—CARVES = 


EST 


The new WHIZ ELECTRIC TOOL is the handiest 
power tool ever made. A rugged tool for power and 
precision work. Drills through '/; inch iron plate in 
42 seconds or engraves intricate designs. Handles 
any material: | Metals—Woods—Alloys—Plastics— 
Glass—Steel—etc. Saves time. Eliminates labor. 
Plug into any socket AC or DC, 110 volts. Chuck 
1/, inch capacity. Ball bearing thrust. Powerful. 
triple-geared motor. STANDARD MODEL, with 
Normal Speed (uses 200 different accessories, instantly 
interchangeable). Price only $7.95. 


The only DRILL-TOOL witha full year’s guarantee 
‘ « EE Accessory outfit (Value $2) includes set of drills, 

mounted 14 inch grinder, sanding discs, cutting 
wheels, mounted brush, polishing wheel, carving burr, etc. 


FREE with each tool ordered NOW. We pay postage. 
10-DAY TRIAL—MONEY BACK GUARANTEE 


PARAMOUNT PRODUCTS CO. 
Dept. 8-AER 545 Fifth Ave. New York, N. Y. 


WITTEK 


STAINLESS STEEL 
HOSE CLAMPS FOR AIRCRAFT 


Dependable—Proved by use in service, 
Wittek Hose Clamps are the standard 
equipment clamp of commercial and 
military Aircraft Manufacturers and 
the standard replacement clamp of the 
Industry. The quick tightening thumb- 
screw provides a balanced two side 
pull assuring a safe, leakproof connec- 
tion under all conditions. 


Wittek’s new plant addition is 
equipped with a new research and test 
department and is adapted for in- 
creased production to the exacting 
standards of the Aircraft industry. 


TYPE “FB’—A modern design for 
modern Aircraft is a solid band stain- 
less steel hose clamp which combines 
light weight with greater strength and 
provides the most practical hose clamp 
for aircraft use. 
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the secret “Vengeance” Dive Bomber and all of its other ships with 
Shell Aviation Gasoline—and lubricates them with AeroShell Oil. 
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DIRECTORY OF 


STAINLESS STEEL 
American Rolling Mill Company 


Edward G. Budd Manufacturing Company 
Summerill Tubing Company 


STAMPINGS (METAL) 


Edward G. Budd Manufacturing Company 
Eaton Manufacturing Company 


STANDARD PRECISION 
WEIGHTS & MEASURES 


W. & L. E. Gurley 


STARTERS 


Breeze Corporations 
Eclipse Aviation Division, Bendix Aviation 
Corporation 


STRUTS & SHOCK CORD 
Bendix Products Division, Bendix Aviation 
Corporation 
Cleveland Pneumatic Tool Company 
SURVEYS (AERIAL) 
Fairchild Aerial Surveys, Inc. 


SURFACES (WING & CONTROL) 


Edward G. Budd Manufacturing Company 
Fleetwings, Inc. 
Goodyear Aircraft Corporation 
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SWITCHES 
Eclipse Aviation Division, Bendix Aviation 


Corporation 
Westinghouse Electric and Manufacturing 


mpany 
TACHOMETERS 


Breeze Corporations 
Kollsman Instrument Division, Square D 


Company 
Weston Electrical Instrument Company 


TIE RODS 
Breeze Corporations 
Edward G. Budd Manufacturing Company 
Thompson Products, Inc. 
TIRES & TUBES 
General Tire & Rubber Company 
The B. F. Goodrich Company 
Goodyear Tire & Rubber Company 
TOOLS 


Cleveland Pneumatic Tool Company 
Paramount Products, Inc. 


TUBING (FLEXIBLE) 
Breeze Corporations 
Eclipse Aviation Division, Bendix Aviation 
Corporation 


TUBING (RIGID NON-FERROUS) 
Aluminum Company of America 


TUBING (RUBBER) 


General Tire & Rubber Company 
The B. F. Goodrich Company 


TUBING (STAINLESS STEEL) 
Summerill Tubing Company 


TUBING (STREAMLINE) 
Summerill Tubing Company 


VACUUM SYSTEMS 


Simmonds Aerocessories, Inc. 


VALVES & ACCESSORIES 


Cleveland Pneumatic Tool Company 

Eaton Manufacturing Company 

Pump Engineering Service Corporation 

Simmonds Aerocessories, Inc. 

Thompson Products, Inc. 

Westinghouse Electric and Manufacturing 
Company 


WHEELS & BRAKES 


Bendix Products Division, Bendix Aviation 
Corporation 

General Tire & Rubber Company 

The B. F. Goodrich Company 

Goodyear Tire & Rubber Company 

Simmonds Aerocessories, Inc. 


FROM THE INDUSTRY 
(Continued from page 45) 


DO-X, the Dornier Flying boat, was 
the highest-powered aircraft until the 
B-19 was produced. The DO-X had 
12 Curtiss Conqueror engines of 600 
hp. each, or 7,200 hp. at take-off. How- 
ever, it could not carry a payload of any 
size for more than a very short distance 
and it had practically no payload at all 
on flights of several hours or more. 
The B-19, however, has a bomb load 
capacity of 18 tons for its extensive 
flights. 

The Cyclone 18 furnishing power for 
the big bomber is the direct descendant 
of a long line of Cyclones of the 9- and 
14-cylinder types. Developed by engi- 
neers of the Wright Aeronautical Corpo- 
ration and the Army Air Corps, the 
Cyclone 18 made its first public appear- 
ance two years ago in May, 1939, in a 
twin-engined seaplane which since then 
has been undergoing extensive service 
tests. Due to the large number of labor 
manhours necessary to produce a giant 
aircraft—700,000 man hours in the 
B-19—the engine was available for a 
considerable length of time before there 
were airplanes ready to use it. 

The engine was at one time called the 
Cyclone Duplex or the Duplex Cyclone 
18, but now it is officially known as the 


Cyclone 18, continuing the title of the 
well-known series. 

Despite its tremendous power and its 
extra cylinders, the Cyclone 18 has 
approximately the same over-all dimen- 
sions as the Cyclones of fewer cylinders. 
The cylinders on the new engines have 
unusually deep and closely spaced 
cooling fins, giving each engine a cooling 
area about twice that of a normal-sized 
living room. The engine also has the 
same ratio of weight to horsepower, 
about 1.1 Ibs. per hp., as in other Cy- 
clones. 

The propeller reduction gears are of 
a new type to meet the requirements 
of the latest type of propellers. The 
power section is the strongest ever pro- 
duced and allows ample margin for the 
future power increases already planned. 
The internal oil system is entirely new 
to meet the problems arising when flying 
at very high altitudes. 

While the frontal area of the engine is 
the same as in other models, the nose 
section has been considerably length- 
ened to take advantage of modern aero- 
dynamic research which indicates that 
better performance comes from the 
elongated ring cowl shape made pos- 
sible by lengthening the nose section. 
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1920, page 359. 
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A. W. Faber's WINNER Techno-TONE woos the muse of creative 
ideas. The gray matter of Craftsmen is quickly translated into black 
matter on paper as precious founts of inspiration flow through its 
smooth graphite point. More and more Craftsmen are switching to 
WINNER Techno-TONE because it bears a name that stands for 180 
years of experience. No other name ona pencil means as much as 


A. W. Faber. Phone your dealer for a trial order today. 


WINNER 


translates GRAY MATTER into BLACK MATTER 


INDEX TO ADVERTISERS 


Aluminum Company of America..... 38 
Bakelite Corporation............... 40 
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Weston Electrical Instrument Corp..... 54 
Paul H. Wilkinson...............-. 28 
Wright Aeronautical Corporation Di- 


vision, Curtiss-Wright Corporation. . 


Polished rich green. Packed 
in metal box. 2 for25¢ | Send for Free Samples of the 
degrees you use most. Write 
to Dept. AR, A. W. Fa . 
WIMMER TONE 


17 Degrees— 68 to 9H 


+ self-locking 
AIRCRAFT NUTS 


are approved for construction of Army, 
Navy, and Commercial aircraft. Lead- 
ing aircraft manufacturers are saving 
a and dollars by using improved 
oots Aircraft Nuts wherever self-lock- 
ing nuts are applicable. 
Manufactured by 


Scovill Co., Waterbury, Conn. 
United Carr tener, Cambridge, Mass. 


for 
Boots Aircraft Nut Corp., Waterbury, Conn. 
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ARDLY larger than a man’s hand, 
H such nests of high precision gears 
transmit up to 190 horsepower to 
impellers of Wright two-speed super- 
chargers, making it possible to pro- 
vide both maximum power at takeoff 
and an increase of 20 per cent in the 
output of a 14-cylinder Cyclone en- 
gine at high altitudes. 


In gear making as in other phases of 
engine manufacture, Wright has set 
new standards for refinement of de- 
sign, materials and finish. Yet the 


WRIGHT AERONAUTICAL CORPORATION e 


HANDFUL OF 


company’s manufacturing background 
has made possible the expansion of 
these high precision facilities to the 
point where today Wright has 
reached the unprecedented output 
of more than 1,700,000 horsepower 
a month for national defense. 


PATERSON, NEW JERSEY 


Division of Curtiss-Wright Corporation 
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HELPING AMERICA PREPARE! 


BENDIX 


Aircraft Landing Gear 


ECLIPSE 
Aircraft Starters & Genera tors 


PIONEER 


Aircraft Instruments 


6CINTILLA 
Aircraft Magnetos 


ST RO MBERY,,, 


Aircraft Injection 


BENDIX 
Aircraft Radio Equipment 


trecdome in flight-performance 


The Stromberg Injection Carburetor 
is applied with no basic variation, 
to all the present high-power-out- 
put aircraft engines, both air and 
liquid cooled types. It is standard 
equipment of American military, 
naval and commercial aircraft. 


...fesearch perfected a new and vastly better 
carburetion principle 


MERICAN-BUILT bombers can 
fly hundreds of miles further— 
have thousands of extra pounds of 
deadly cargo capacity—because of 
Stromberg Injection Carburetion. Pur- 
suit and interceptor pilots can ma- 
neuver amazingly. They can loop and 
spin and roll, never needing to touch the 
Suel-air mixture setting from sea-level to 
ceiling—no matter how violently abrupt 
the dive or the climb. 

These achievements represent years 
of painstaking research. Months of 
dynamometer test running, costly air- 
chamber equipment and hundreds of 
flight-tests, form the background for 
these contributions to aeronautics. 

Equally significant to America is this 


fact: in peacetime flying Stromberg In- 
jection Carburetion notably advances 
safety, by minimizing ice formation and 
safeguarding engine reliability. 

Similarly advanced, and as vital to 
our national defense, is aircraft ignition 
of unquestioned reliability—aircraft ra- 
dio equipment to guide and safeguard 
our pilots—aircraft landing gear that 
absorbs impact shock—aircraft instru- 
mental and electrical equipment that is 
universally trusted. Bendix craftsmen 
build all these—for Freedom. 

And this tremendous task is attracting 
skilled men by thousands to Bendix 
plants, for present opportunity, and for 
future security, when America turns to 
peacetime aviation development. 
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